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BOOKS NAVIGATION, &c. Printed for 


W. and J. MounT and T. Pao, on Tower-hill, 


REAT- Britain's Coaſting Pilot, by Capt. Greenvile Collins, 

Coaſting Pilot for England, Scotland and — | 
Engliſh Pilot for the Channel. | 
Engliſh Piloc for the Straits, ks 
Engliſh Pilot for Weſt India. — | _ 
- Engliſh Pilot for Guizeg...._ TEE 
Engliſh Pilot for Eaft-India, 
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Sea Atlas, containing Charts of the Sea Coaſts of. the hal World, | 


A compleatSett of New Charts, containing North Sea, CatteratyBaitick, 
A compleat Sett of Charts for the Sea-Coaſt of France, 

And a ſet of Charts for India, and others for all parts of the World, 
The Mariner's New Kalendar, by ' Nathaniel Colfom. 

The Seaman's Vademecum, or Defenſive War by Sea. 

The Seaman's Practice, by Richard Noravood. 


7 Practical Navigation, or an Introduction to the Whole Art, by y F. Seller 


avigatio Britannica, or a compleat Syſtem of Navigation; in all its 
Branches, both with Regard to Tyenry and Practice, by J. Barrow. 
Sherwin +Tables of Logarithms. Eg 6 7 5 
Elements of Algebra, expounded in 'Two Book obn Ker 
The Scaman's Daily Aſſiſtant, by A aſelden. 2 Fel 
Navigation New Modelled, by Henry Wilſon. 
Navigation UnveiFd, 2 vols Octavo, by Edward Hurley 
Marines Compaſs Rectified , by Andreu Wakely, © 
The Art of Shadows, or Univerſal Dialing, by John Good. 
The Practical Sea Gunner's Companion, 
An Epitomy of the Whole Art of Navigation, containing an eaſy me- 
thodical Way to become a compleat Navigator, by Fame, * 
Treatiſe of Trigonometry, Third Edition, by Samuel Hey nes. 
Epicomy of Navigation, being the moſt uſeful Part of Gillibrands, Nor- 
obe art Somers Works; cellated- und digeſted. into one Com- 


pendium of Navigation. 


Marine Architecture, or Dire cio for Building and Rigging of a © 


Ship, from the laying of her Keel to her actual going to Sea, 
Euclid's Elements, the whole Fifteen Books, by Iſaac Barrow. 


The Modern Navigator's com pleat Tutor, in 2 Volumes, by Fob. Kelley 4 


5 The Sector and Plain Scale compared, by Roger Rea. 
Veſeription and Uſe of 4 ſeveral Quadrants, by J. Collins, with the 
Prints from Copper 


thinſon, _ 


fe ot Coggerſhall's Sliding Rule, and Deſcription of cam. Line- - 
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Mariners „ GompaB 


RECTIFIED: | 
Ubi TA BLE 8, 1 the 


True Hour of the Day, the Sun being upon 
any Point of the Compaſs: With the true 
Time of the Ring and Setting of the Sun 


that the dun and Stars riſe and ſet with: 


to 60 Degrees of Laticude, Cc. 


| With the Deſcription and Uſe of thoſe Inſtru- | 


ments moſt in Uſe in the Art of Navigation. 


Halo = TABLE 


Th an) of Places. 


"By An NDREW W A K EL Yo Mathematician. 


3 — — . : nw ——— — 


(Carefully Correfted, and very mock Enlarged with 
| many uſcful ADDITIONS. 


By F. Atkinſon, Teacher of the Mathematics, 


LONDON: . 
printed for W. and J. Mouxr, and F. Pack, en Tea 


and Saw, and the Points of the Compaſs| 


| And Tables of Amplitude. All which 
Tables are Calculated from the Equinottial| 


| | Hill, where you may have all Sorts of Sea Books, 2 
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To the READER, 
- Courregus R E A D E. R, 


HEN I firſt entered upon theſe my Labours, 
and after I had begun the Calculations, T found 
that th the Brok would be ſmall, yet my Labour 
as ſo great, that I almoſt fainted. Yet at length, 
when TI conſidered the ordinary, neceſſary, and re- 
quent Uſe that might be made of theſe my Labours, 
; , Was thereby encouraged to go on and proſecute my 
Mort; and hot ready and eaſy I have made it for © 
_ attual Performance, will plainly appear, by imme- 
diate Inſpeftion to the meaneſt Capacity. 
Here follows a brief Explanation of the Method 
and Order af the Book. Firſt, you will find Tables 
„/ the Sun's Declination, newly calculated from the 
beſt Hypotheſis yet diſcovered, and applied to the 
| Meridian of London, - whoſe Latitude 7s 51d, 22m. 
North, and Longitude according to my Table ood. 
oom. Next you. will find Tables ſhewing the true 
Hour and Minute of the Day, the Sun being upon any 
Point of the Compaſs, which Tables are as Dials, fit- 
ting all Places in the World, whoſe Pole is elevated, 
not above 60d. either North or South, Likewiſe by theſe 
Tables you may know the true Hour and Minute of 
tze Night, by the Bearing of any of the known Fixed 
Stars between the Tropics. Then you will find Ta- 
* bles being the true Time of the Sun's Riſing and 
} Setting, with the Length of the Day and Night. Alſo 
17 theſe Tables you may find the true Time "of Rijing 
1 Setting of all the eminent Fixed Stars between the 


q . Tropics 


(6) : 

Tropics. Next you will find Tables fhewing the 
Points of the Compaſs that the Sun, and all the 
aboveſaid Stars Riſe and Set with, which Tables are 


of excellent Uſe for the ready finding of the Varia- 


tion of be Compaſs, and may be performed by the 


Meridian Compaſs that is about ten Inches in Dia- 
meter, whoſe Points being divided into Halves and 


Quarters ; ſuch 4 Compaſs I ſup 775 to be convenient 
for a Mariner's Uſe, <vhere he 


"Compaſs. Next you will find T ables of Amplitudes 


to every Degree of the Sun's Declination : 1 theſe 


Tables are "calculated from the Equinoctial 7to Sixty 
Degrees of Latitude, either North or. South; und 


they will laſt with Fxatineſs as long as God upholdeth 


the "Order and Courſe of Nature. 


In the Appendix you will find the Uſe. of all thoſe 
Inſtruments that are moſt in Uſe in the Art of Navi- 
gation, either for Opcration, or Obſervation. Like- 
viſe a Table containing the moſt and chiefeſt Har- 


hours, Headlands, and Iſlands in the World : fhew- 


ing the Latitude and Longitude of each of them; 
beginning the Longitude at the Meridian of London, 
newly compoſed in a new ſucceſſive Order. 

This Method I own, but how TI have acquitted my 
elf therein, I fhall leave to the Judgment and Experi- 


ments of the ſrilfulleſt Mariners that the World affords, 
vo hich are my native Countrymen of England, 


Fare ever ll ſo wiſhes he, 
Who is more yours, than he can ſeem to be. 


AxDREW WakELy, | 
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The Correftor 70 the Reader : 


Condid Reader, N * 


E ING. defired, by the Bookſeller eoncarneit 
herein, I willingly undertook the Viewing and 
3 Correcting of this Treatiſe, (and the rather 
for that Reſpect I bear to the Memory of my Ma- 
ſter the deceaſgd Author) which for its Uſetulneſs 
hath obtained good . Eſteem with our Navigators: 
I therefore have took the greater Pains, ſpent 
much Time in examining each Table, correcting 
mending, altering, explaining, and enlarging where 
I ſaw Caule : Having endeavoured to render the 
whole of the Mariner s Compaſs Rediiſied moſt fami- 
liar, and caſy to an ordinary Capacity. 
In this E Ftave Cofltracted the Tables of 


Amplitudes in Points of the Compaſs, and yet as 


intelligible as before; by which'having made more 
Room, I have made the Reade;bamends with large 
Additions in the Uſe of each Fable, and methoci- 
zing the Diſcourſe thro* out; But more eſpecially 
in the Uſe of Inſtruments, I have taken Liberty to. 
Repair, Alter, and Enlarge, that it will appear as 
g90digs agw. 7 but chiefly in the Deſcription and 
Uſe of the Gunter, Sliding-Gunter, and Sector; 
1 the two former; whoſe Uſes I have 
im- Axithmetic, to Multiply, Divide, and 
Fort . the "Kule of Three; in Geometry, to work 
38 Continual, Duplicate, and Triplicate ; 


( * 


Menſuration of Superficies and Solids ; as to mea- 


ſure Board, Timber, Stone, Gauging of Veſſels, Tun- 
. naging of Ships, Bales, or Boxes; Allo in Gunnery; 
in Navigation, both in Plain and Mercator's Sail- 
ing : In Aſtronomy, the moſt uſeful Problems, As 
to find the Sun's Place, Declination, Riſing, Set- 


ting, Amplitude, Azimuth, Hour, and Altitude 


at all times. And in all, you are directed plainly 
to perform them, both by ohding-Gunter, and with 


f Compaties. 


In the Table of Latitude and Lingitude, I have 
added many Places of Note, and omitted ſome 
few that were of little Moment, and have corrected 
both the Latitudes and Longitudes of the mot Emi- 
nent, according to the lateft Obſervations : So that 

am bold to fay, it's the moſt exact Table of its 


Kind extant. 


Theſe, with many more- Additions, thro* the 


Whole, I hope will find Acceptance with Young 
Students in the Mathematics, and prove ſervice- 
able to them, both in their Studiej and Practice 
of Navigatian, and other Parts of the Mathema- 


tics : For whoſe Sakes I took the uo Pains 


herein. 


; 3 JE. Fames Atkinſon: 
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EXACT TABLES 


: R N of the 8 U N's 


' DECLINATION: 


Adapted to ihe Gregorian, ar New- 
Style. 
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READER 
r Obſervatio ons made at diſtant E mes, 
D Aftronomers have diſcovered that there is 
a Receſſin 10% of the Equinettial Points, which as 
it makes an Alteration in the Sun's Lon gitude, 
in Reſpedt to the ſame Point of Time from Year 
to Year, ſo it conſequently makes an annual (tho' 
C ſmall Variation in the Declination ; And as 
 * "the Latitude af Sea depends ſo much on the 
Accuracy of thoſe Tables, I have with great 
= Exattneſs new Calculated the fame; the Table 
alſo of Lat. and Long. at the End of this 
Boot, I have compard with all the various 
a Obſervati, ans I could meet with, and have 
1 ReWijfied (with the greateſt Care) whatever I 
| nd repugnant to Superior Authority. 


WILLIAM MouNnTAINE, 


Teacher of the Mathematics, in Shad-Thames, 
Southwark. Young Gentlemen Boarded 
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The Mariner” — — 13 
Sd after Leap-Year. | 
Nuh Declination, 1754, 1758, 1762, 1766, 1770. 
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A Deſcription of the TABLES of tbe 
S U N's DECLINATION 


'T: HESE Tables are in General for Four Years; 
> Leap-Year, Firſt, Second, and Third Year after 
Leap-Vear; and conſequently for any Year 
Each Year (taking up two Pages) hath the firſt ſix 
Months of the Year on the Eeft-hand Page, and the 
laſt ſix Months are on the Right-hand Page, the Names 
of the Months are at the Head of each Column, and the + 
; 2 of each Month in the Left-hand Column of each # 
Page. . 5 


The firſt Table ſheweth the Sun's Declination every © 3 


Day for the firft Years after Leap-Year, being 1753, 1757. 
1701, 1765, 1769, Sc. and takes up Pages, (10) and (11) 
The ſecond Table is for 17 54, 1758, £762, 1766, 1770; 1 
Sc. being Second Years after Leap-Year, in Pages (12) 


- and (13) : The next Table in Pages (14) and (15) is for * 


the Third Years after Leap-Vear: The fourth Table 2) 


in Pages (16) and (17) ſheweth the Sun's Declination 
for Leap-Years, being 1756, 1760, 1664, 1768, 1772, tl 


Under the Name of the Month, is the Name of the 


Declination either North or South: Only the Column 7 
for March and September, hath two Names; that is; 


under March is South, and againſt the 21ſt Day is Nor. 
for Narth ; and under September is North, and againſt the 


23d or 24th Day is Sou. for South; intimating the 


Declination is South in March, till the 2 1ſt Day and 
all the remaining Part of the Month it's Nor. or North: 

in like manner in September, it's North till the 23d r 
24th Day, from thence to the Months end it's Sen. 
or South. N c i 


The 
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e 

1 be Uje of the T A BL . S of Declination, 
5 7 O find the Sun's Declination for any Day in any 
et 4 Year; is after this manner. 
— 1. Seek the Lear and Month, at the Head of the Ta- 
=» le; 280 the Day of the Month in the Left-hand Co- 
ws 12. Then right under the Month; at the Head of the 
the = Table, and againſt the Day of the Month i in the E wan 3 
ch Column, 18 the Sun's Declination required, 
7, | 4 Franple 1. I defire to know the Sun's Declination for 
15 4 te 24h " of April, 1758, 
70s Y 


12) % Ihe Year 17 58, is the Second Year after Leap * | 
for $ Pich is in Page (12); then under April, and againſt 
x under Days) is 12.54, with North at the Head cf 
Table under April; which ſheweth the Sun's Decli- 
. q tion on the 24th of 4oril 17 585 is 12d. 54m. North. 


F 1 7 2. What is the Sun' s Declination for the 21k 5 
4 2 of March, 17 56, | 


ws 5A * 
2 bh: 


| | 3 IThe Year 17 5H being be ent 18 found in fas 
2 1 then againſt the 21ſt Day and under March, is 

i and 0295 ſignifying the Sun's Declination at that 

| and Wc is ood. 29m. North; the like do for ny other 
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A Table to Proportion the Sun's Declination 19 a 
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OE The uſe of this Table of Proportion. | : 
'T” HE Tables of the Sun's Declination are calculated for ti 
Meridian of London, and will ſerve any Place under th 

A” ridian ; but for thoſe Places ſituate Eaſterly or Weſter 
from it, the Declination muſt be proportioned according to 
daily difference in the Table, and Longitude of thoſe Plac 
from the Meridian of London; for which Purpoſe this TabW 
is uſeful, as is evident by theſe Examples following. 1 
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this Time is 21m. and the proportional Part thereof by th 
aſt Table is 5m. increaſing. 
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Example 1. 


| 
| Admit the Ioth Day . of April, Anno 17 56, I am in 
Longitude 105d. Eaſt : I demand what Declination the Sun 


1 vill have that Day in the Meridian of that Place? 


The Declination for April the roth, in the Meridian of 


| 
1 4 : 
London is o8d. 12m. increaſing, and the daily Difference 


lat that time, is 21m. therefore in this Table look in the 


{Head thereof for the neareſt Number to 21m. which is 

20m. then look on the Left-hand of the Table for 105 
deg. the Longitude I am in, and in the common Angle of 
meeting is 6 min. which is to be deducted from the Decli- 

nation in the Meridian of London aforeſaid, o8 deg. 12 min. 
and the Remainder will be the Declination for that Meri- 
dian, or the Longitude I am in, which is 08d. om. North. 


But if the Declination had decreaſed, as it doth here in- 


WS... 
f 
92 


creaſe, then you mult have added, as here- under you may 


ee. | „ d. . 
The Declination in the Meridian of London is —-O8 : 12 N 
The proportional minutes ſubtract — oo : 6 
The Declin. for the Longitude of 105d. Eaſt is 08 : 06 N 
The Declin. for the Longitude of 105d. Weſt 08 : 18 N 


WE i Example 2. | 
*Z Admit the 10th Day of October, Anno 1754, I am in 
Longitude 87 deg. Weſt, I demand what Declination the 
3 The daily difference in the Table of Declination, at 
e 


The Declination in the Meridian of Landon — 06 


lination in „ 
The proportional minutes add wm, — oo: 53 
The Declination in the Long. of 87d. Weſt is 06 : 40 8 


The Declin. for the Longitude of 87d. Eaſt is o6 : 30 3 
5 B 3 1 
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A Table of Refraction deduced from 22 Fame 05. 


ſervationt, mage at the Royal 1 ee at Green- 
| wich. 


1 


| 
| 


{ 
{ 
91 
i 


3 
| 


2 


En 
| 


-opnmy | 


_—__ 


'Sapmn1y | 


£ 


= * 
suo ego. 
e . 


= 


- , . 
7 2 : 
4 92 7 
8 
» 
. 
* 4 F 


= pn 
SUGNINPLJIY | | 
Sopran. 


+ O 
2 
8 
S 


UI 
2 
© 
O 
2. 
Of 
> 
2 
tg" 
do 
Wn 
* 72 r 
Ga Go + > | 
> 
8 
> © 
Un 
G 


43 0.54 


* 
+>. 
9 

*. 
N 


O 
—_ 
I 
* 
WW 
* 
8 
D 
2 
0 


PF: I 23 


J 1.40 
| | 1.1 1.17 9 
Rei 


1.27 9 45 | 


0.9 
+ ve 
00.0 


0.46 
0.45 
0.44 


r nes > 


3 5 19 | 2,21 441 | 59 | 0.42 | 
_ 8.48] 20 | 2.14 35 109 | 51 | 0.40 | 
7-26] 21 | 2.07 35 | 1.07 | 55 | 0.34 
6.25 22 2.01 | 37 | 1.05 600.29 

| 38 | t-02-1 70 1 0-19 
| 39 3,00 | 80 | 0,02 | 
| 1-45 | he 40 0.58 | 2 1 | 0.00 1 


v5 


a 

14 Bord 

3 

2 

7 2 
SX 


AL e ; 


ty 6 


"th m. 
ny 8 aachen, e e ee 


Tit ane s true Meridian Altitude! is 


(23). 


PRIMUM MOBILE: . 


o R 


„ Aſtronomical Tables; 
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0.44 


9.40 The exact Hour of the Day, the Sun 
— | | being upon any Point of the Compaſs, 
0.19 | fitting all Places upon the Earth and 
0.02 Sea, that lie between the Equinoctial 
i and go Degrees of Latitude, either 
x n, 2 North or South: And to laſt with 
had. Exactneſs as long as the Omnipotent 
ation, and Everlaſting Creator ſhall be 
pleaſed to hold together the Great 
and Wonderful Fabric of Nature. 
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1 A L Dia! for the Latitude of © Perret. =” a 
1 North Declination. 1 
Deg. |» dz djs «7 djod[12 dig di7 dſzo di dz d| | 
Min. = 30m 30m | 30m zom 5 [29m l 
Point h mh mh nh mſh mh m h mjh m{h mh wſh m 
North} 12 | 12 12 4 12 [12 12 2 12 12 [12 
n by w. Ny 2-92 9-04] o. obo. o8 ſo 10 fo. 12D. 14% 17 |o 1.20] * 
nn] . o4 o. odo. 1200. 170. 2 1 fo. 250. 300 3510.39] 410 
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South Declination. 
"Deg. |- (2 al5 d 7 410 d 12 d 15 d $50 20 old: 
Min, hem 30Om 3 om zom 
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48 dun- Dial for the Latitude of 2 of 2 Degrees. - 


North Declination. 


Deg. |: dis diy dio d\iz 015 dj17 d 20 djz2 d 
Min. zom 30m zom zomſ | _ 
Point h mb mh h mjh mjh mſh m h mjh mjh m 
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n by w NY” 0.0410.07)0.0950.110.1310.1510.17 
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| *% North Declination. 
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5 | | i 4 Sun-[Jiat for the Lalitude of 5 Legrees. | 
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2 Sun- Dial for the Latitude of 55 Degrees. _ 
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A Sun-Dial for the Latitude of 56 Degrees. 
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FF Sun-Dial for. the. ] Latitude « of 57 Degrees 
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8 A Sun- Dial for the Latitude of 59 Degrees. | 
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A Fun- Dial for the Latitude of 60, — 
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The Deſcription and 96 5 feregoing Sun-Dial 
. e 


oh | ry SE Tables are intitled at the head of each Page 


{i next is, A Sun-Dial for the Latitude of 1 Degree; and ſo 


| Page 24 to Page 84. 


0 . zom. | 15d. | 17d. 30m. | 20d. | 22d. | 23d. 20m. 3 
—ſtanding for degree and m. for minute. 
Under thoſe degrees and minutes of Declination in mh 


inute of an Hour. 


at the head) are the Points of the Compaſs, thus, South; 

d by W; SSW; SW by S; SW; Se. Sby W. ſtand- 
ing for South and by Weſt; 8. 8. W. for South South 
Weſt; SW ah 8. for South Weſt by South, and fo for 
ereſt.. 

At the F oot of each Table, is the Sun's Setting and 


t the head of each Column; and are diſtinguiſhed from 


ets, Sun's Amplitude, or ſo much of them as the Column 
an contain. Note, The Sun's ſetting is annexed to 


orth Declination, becauſe it's the ſame (for quantity) for 
outh Declination. 
The Sun's ſetting is Hours ond Minutes, but the Ampli- 


e is degrees and minutes, having (d) over the Degrees 


F 3 e 


z 62 


—_— — 


23 


—_— 


id (a) over the Minutes. 
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thus: A Sun-Dial for the Latitude of o Degree; the 
on orderly unto 60 degrees, making in all 61 Dials from 
Each Dial hath two Tables (the uppermoſt "D Nonk 
|, of Declination, the lowermoſt for South Declination) and 
12 Columns in each Table: At the Head of each Column, 


and right againſt Deg. Min. are the degrees of Declina- 
tion; thus | od. | 2d. 30m. 5d. | 7d. 3om. | 10d. 1 


Column is ſet h. m. | ; h. Rands for Hour, and m. for 


In the I. eft- hand Column of each Table, under Points, | 


Pun's Amplitude, agreeable to thoſe ſeveral Declinations 


e reſt by the Words in the Left-hand Column, thus, © 


ach Table, but the Sun's Amplitude only to that for 


3 — — 


8&5 The Mariner's Compaſs Reftified 


By theſe Tables (being Sun Dials for all Latitudes) may 
be known the Time of the Day, the Sun being 'viſible in 


any part of the Hemiſphere, as true and exact as though | 
he were upon the Meridian; alſo his Riſing, Setting and 
Amplitude. The like may be known by any Star, whoſe þ 


C 3 eee 
7 * ! 1 


Declination doth not exceed 23d. 29m. as will be evident Þ 


by the following Propoſitions. 


Propoſ Ftion I, "2% * Latitude of a Rc che Sun's , 


: Declination, - and his N given ; 
to find the Hour of the Day.. 
Note, By Bearing, is meant the Azimuth, or Point of 


the Compaſs he is upon; and that is found by Setting the 


Sun with an Azimuth Compaſs, which is the trueſt way, 
and is to be preferred before ſetting the Sun with a common 
Compaſs, | | = 
Type Reſolution of this Propoſe tion is thus. 
1. Seek in the Sun-Dial Table for the given Latitude. 
2. At the Head of the Table ſeek the given Declination 
or the neareſt to it. 


2. Find the giv ven Bearing, among the Points of the | 


Compaſs on the Left-hand Column. 

4. Then look ſtraight to the Right-hand of the Wan 
till you come right under the Declination, (before found) 
in the Head of the Table, and what Number you find 
chere, is the Hour required. 

Example 1. In the Latitude of 30 Jeanie, the Sun be. 
ving 15 degrees North Declination, I deſire to know at 
what a Clock the Sun cometh upon the S. W. Point of the 
Wr e 

Look for the Table chat belongeth to the Latitude 0 

o Degrees, in the Head of the Table, which is in Page 
54, and look for I 5d. in the Column under North Decl. 
nation, and for S. W. on the Left-hand- of the Table, anc 
then in the common Angle of meeting you'll find the 
Hour of the Day to be oh. 58m. that is ce pai 12 
Hoek, the Tims required. a, 
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Example 2. I deſire to know at what a Clock the Sun 


cometh to the S8. W. in the Latitude of 30 degrees, the Sun 


having 15 degrees South Declination ? Anſwer, 34 minutes 
paſt 2 a Clock. _ 


For if you turn to the Dial for Latitude 30 degrees 


13 Page 54, and in the Table for South Declination, ſeek 


' 150. at the Head of it, under which, and right againſt 
S8. W. (on the Left-hand) n find 2h. 34m. the time of 


| the Day required. 


If the Declination be not the fame with the Declination 


| N in the Head of the Table; then look under that Declination 
| neareſt to the Declination propoſed. 


But more exactly thus, Find the Hour for ho next De- 


| ination both leſs and greater than the Declination pi TI. 
and take the Difference of thoſe Hours, as alſo of the 


| clinations belonging to them: then ſay, 


As the laſt Difference is to the firſt Difference ; 35 64 is 


the Difference between the Declination propoſed and the 
| next leſs in the Table, to a fourth Proportional, which 
| add to (when the Hour in the Table increaſeth) or (when.it 
| gecreaſeth) ſubtratt from the Hour belonging to the leſs 
Declination aforeſaid : So you'll have the Hour required 


exact to the Declination propoſed. 

Example 3. Admit the Declination to be 18 deg. 20 min, 
North, I deſire to know at what a Clock the Sun cometh 
upon the WSW. Point of the Compass, in the Latitude of 
30 Degrees? 

In the Table, the neareſt Number to 18 deg. 20 min. 
is 17d. zom. Then under 17d. 3om. and againſt WSW. 
is Ih. 42m. which ſheweth that the Sun cometh upon 
d W. S. W. Point of the Compaſs, at 42 min. paſt one a 

„ 
Now becauſe the Pectination "onde. and the De- 
clination in the Head of the Table, are ſomewhat diffe- 
rent; therefore you may make a Proportion, very eaſily 
thus, under 17d. 30m. and againſt W. S. W. you'll fin 
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the difference between theſe two Numbers is 17m. And 


20d. is 2d. 3om. or 150m, Alfo the difference be- 
tween the Declination 18d. 20m. and 17d. 30m. is 


almoſt: But becauſe 50 is J of 150, therefore the third 


Do the like with any other Degrees and Minutes of 
Declination. But if the Declination be not very differ- 


make any Proportion: Likewiſe when the Sun is near the 
Meridian, you need not make any Proportion, becauſe 


Tables of theſe Dzals, yet you may eaſily find the Time of 
the Day for the Forenoon Points by what follows. 1 


Time from Noon he is 8. W. Afternoon. 
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rh. 42m. and under 20d. oom. you'll find th. 25m. If. 


the difference between the Declination 17d. 3om. and 


com. Then ſay, As 150m. is to 17m, ſo is 50m. to bm. 
part of 17m. is near 6m. which ſubtracted from 1h. 
42m. (becauſe the Hour decreaſeth) and the Remainder 
Ih. 36m. is the true Hour of the Day, the Sun being upon 
the W. S. W. point of the Compaſs, having 18 degrees 
20 min. North Declination. C 


Dr rer 


ent from that in the Head of the Table, you need not 


there the difference is but ſmall. a 
Note, There is none but the Afternoon Points in the 


YZ I MI — oy jeouot. 


For Points equally diſtant from the Meridian, are equal 
Time from Noon, ſo that at what Space of Time from 
Noon the Sun is S. E. in the Forenoon, the like Space of 


As in the Table following, the Points that ſtand right 
againſt one another, are equally diſtant from the Meri- 
dian 3 therefore to find the Hour of the Day, the Sun 
being upon any of the Forenoon Points, fee what Time 
of the Day it is when the Sun is upon the Afternoon 
Points that ſtand right againſt the Forenoon Points de: 
fired, and ſubtract thoſe Hours and Minutes from 12 
Hours, the Remainder is the Hour and Minute of the Day 
required. TY SER 1 A fre” Fon BO ey : 


4 
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. 14 T A B LE of the Points of the Compaſs, equally 
; diftant from the Meridian. 


d | | = 
e- Forenoon Points. | Afternoon Points. 
is 
m. 5 South. 55 South 
rd | South by Eaſt South by Weſt 
b. ] South South Eaft South South Weſt _ 
der South . by South 0 2 by Weſt 
z0n South Ea out e 
ee: | South Eaſt by Eaſt South Weſt by Weſt 
| Eaſt South Eaſt Weſt South Weſt _ 
| Eaſt by South _ Weſt by "_ 
: | Eaſt 3 | — 
Eaſt by North the Weſt by North e 
Eaſt North Eaſt Weſt North Weſt 
North Eaſt by Eaſt | North Weſt by Weſt 
North Eaſt North Weſt 
the North Eaſt by North North Weſt by North 
ne of North North Eaſt North North Weſt 
North by Eaſt North by Weſt 
en Hh North | North 
rom 
ace of Forenoon Points. Afternoon Points. 


| 


Example 4 a the Latitude of 6o degrees, the Sun 
xzing North Eaſt ; I demand the Hour of the Day, the 
un having 22 degrees North Declination. 
In the Fun-Dial for Latitude 60 degrees, (in Page 84) 
ok againſt N. W. (which is the Afternoon Point, corre- 
Fonding to N. E. the Forenoon Point,) and finding the De- 
lination 22 degrees in the Head of the Table, in the com- 
on Angle of meeting is 8 Hours 41 Minutes, which 


dtract from 12 Hours, the Remainder 3 Hours 19 
| | Minute 
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Minntes is the Hour of the Day defired, in the Morning, 
Example 5. The Sun being ENE. in the ſame Latitude, 

with 2g ſame Declination 3 ; I demand the Hour of the 


Da 

a 60 degrees and North Declination 22 de- 
Trees, the Sun being W. N. W. it is 54 minutes paſt 6 2 
lock in the Afterooon; which ſubtract from 12 Hours, 
the Remainder is 6 minutes paſt 5 in the n the 

Time deſired. 
Example 6. In the Latitude of 3 5 degrees North, the 
Sun having 15 degrees North Declination, and being 
une Eaſt by Eaſt; I demand the Hour and Minute of the 


Da 

10 the Table for Latitude 35 degrees (in Pape $9) 
look againſt S. W. by W. (the Afternoon Point) corre 
ondent to S. E. by E. (the Forenoon Point.) And the 
P 15d. in the Head of the Table, and in the 


common Angle of meeting is th. 45m. which deducted 


from 12 Hours, the Remainder is 15 minutes paſt 10 
Clock, the true Time of the Day deſired. 

Example 7. In the Latitude of 35 degrees North, the 
Sun having 15 degrees South Declination, and being SF 

by E. I demand the Hour of the Day ? 

Anſw. 20 Minutes paſt 8 a Clock ; for the Hour i 
the Table is 3 Hours, 40 Minutes,” which ſubtracted 
from 12 Hours, leaveth 8 Hours 20 nue, the Ho 
required. | 
The like is to be underſtood of any other Latitude 
with any other Declination, and with any other Point 
the Compaſs. 

Note; Theſe Tables vs! as well in South Latitude, 7 
in North Latitude, only the Difference will be this ; 

If the Latitude be contrary, then the Declination mu 
be contrary, and the Points of the Compaſs contrary ; 1 
is to ſay, North Declination muſt be counted South; 
South eclivation at uſt be counted North ; and the 800 


poi 


v. 


exce 
F. 
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I point muſt be North; and S. by W. muſt be N. by W. 
de, and 8. S. W. muſt be N. N. W. and S. W. by S. muſt be 


the N. W. by N. and ſo for any other Point, as in the follow- 
1 ing Table, | 

de- 

6 | ” 


urs, Þ A 77 B 2 E "of Points — diſtant 5 Noo 
both in North Latitude, and in South Latitude; 
either before Noott or Afternoon. © 


North Latitude. South I tude. | 
_ Forenoon. Ty Afternoon, | Forenoon. | Afternoon. 
S'by E 5 by N by E NW 
SSE So W NNE NW 
WiSEbyS s W by s N E by N NW by N 
South Eaſt South Weſt North Eaſt North Weſt 
SE by E SW by W "NEbyE |N Why W. 
ESE WSW ENE WNW | 
E by S8 W by S E by N W by N 
Eaſt Welt r | Weſt | 
EbyN WN [Es [Wis 
ENE. WNW jESE- [WSW 
N'E by E NW by W 'SEbyE 5 W by W 
North Eaſt North Weſt South Eaſt South Weſt 
NEby N N — 8 S E by s 5. W by 8 
NN E NN 88 E S510 
N by E 'N by W 8 by E 8 by W | 
North 4 Lorch South 1 South . 


—— 2. To find the Hour of the Niets by the My 
| | and the Tables of Sun-Dials. 


hh _ Ivo U- may find the Hour of the Night, by the Bearing | 

of any known Star, whoſe. Declihation doth not 
4 ; TFexceed the Bun s greateſt Declination ; after this manner. 
he Sou Find the Time of the Star s coming to the Meridian on 


poi the 


4, 


— 


7 - 
—— e 
— 
- — — * 


——— — ] — — 


—— — — — — 


CR . 


— — 


— N 
» - My: x m — 
ms 4 — . =, 
8 5 
— . — —— — — 


— 
— o 


- — a 
— 


r 3 — 2 
— — — — 


/ 
1 
1 
| 
4 
1 
1 
1 
| 
| 
| 


2 235 propoſed ; ; then if the Star be on the Eaſt-ſide 
of the | 

theſe Tables ſhew, from the Time of the Star's coming 
to the Meridian, the Remainder is the Hour of the Night: 
But if the Star be on the Weſt-fide of the Meridian, then 
add thoſe Hours and Minutes aboveſaid, to the Time of 


the Night. 


Remainder 1 hour 20 min. is the Hour of the Night defired] 
But if this Star had born 8. W. you muſt have added, andfher 
then the Hour, would have been 2 22 min. pal 4a Clock in 

the _— e 


The Time of the Star's being on the . A”: 


92 T be Mariner's Compaſs Refiifiet. 


eridian, ſubtract the Hours and Minutes which 


the Star 's coming to the Meridian, the Sum! is the Heur of 


To find what Time the Stars come upon, or to the 
Meridian, ſee the Mariner's Kalendar, in the Uſes of the 
the Tables of the Sun's, and a Star's Right e Pages 
575⁵ 58, 59, 60, and 61. 


Example 8. Admit the 6th Day of 2 in the 170 In 


tude 40 degrees North, I obſerve the Bull's Ee to be 8. E. w 


I demand the Hour of the Night ? w. 
The 6th Day of October, the Bull's Ey e cometh on the ca 
Meridian at 51 Minutes paſt 2 a Clock in the Morning; I thi 


this Star's Declination is 15 deg. 56 min. North, therefore Pr 
in the Table that belongs to 40 degrees in Page 64, 35 


ſeek in the Head of the Table the Declination of the 

Star, and by the ſide, the Point ' of the Compaſs, and . 
in the common Angle of meeting, is 1 hour 31 min. which De. 
ſubtracted from 2 hours 51 min. the Star's Southing, thalſof t 


. 


e 

lid, 
5 ill 
The Operation, 
h. m 


His Diſtance frem the Meridian either at SE or SW. I 8 
The Time of the Night, the Star being 8. E. — 1 


The Time of the Night, the Star being d. W. N © 


— + 
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de Example 9. Admit the 5th Day of November, in Lati- 
ich © tude 45 degrees North; I ſee the Lion's Tail upon the E. 
ing 8. E. point of the Compaſs, having Declination 16d. 6m, 
ot: North, I demand the Hour of the Night. e e 
* En: | The Operation. „ 
r of Time of the Stars being on the Meridian 08 : 07 Morn, 
His Diſtance from the Meridian, being — 03 : ot 
the Time of the Night, the Star is ESE—— 05 . ob. Morn, 
the Time when this Star is W. S. W. ——— 1x : 08 Mort 
qo HP : | TOTES „ 5 
. Note; If the Compaſs hath Variation, you muſt allow 
| for the Variation : But if you will uſe this following 
Lati-Y Inftrument, I call a Rectifier, you need not reckon 
S. E. which way the Variation is, either Eaſtward or Weſt- _ 


ward ; for this Inſtrument will do it ſo plain, that you 
n the] cannot be miſtaken, as is ſhewn in the following part of 
ning; this Book: But for the preſent I will only give you one 
reforeÞ Propoſition, and apply it upon the Rectifier, which is as 
e . 64,followeth. „„ eo. 3 ye we 
of the] Admit in Latitude 47 degrees North, the Sun being in 
s, andJone of the Equinoctial Points, at which time he hath no 
which Declination, I obſerve the Sun to riſe upon the E.S.E. Point 
1g, theſof the Compaſs ;. I demand the Variation? „ 
deſired The Sun having no Declination, in any Latitude (if 
d, andſchere be no Variation) the Sun will riſe at Eaſt, and ſet at 
lock inflWeſt ; but according to the foregoing Propoſition, the Sun 
+ did, riſe E. S. E. therefore there is two Points Variation, as 
il appear by the following Rectifier. | : 


1 The Deſcription of the Rectifier. 

nA 25 | = 5 . 5 | ; 

1: 3 HIS Inftrument containeth two Circles or Compaſſes, 

. one within the other; but as it is made in Wood, 
7 : e one moveth upon the other; ſo that the inward or 


| 
| 
| 


94 | The Mariner” s Compaſs Refified. 


which is ſubje& to Variation : but the outward or. under 


the outward or under Compaſs, to touch the falſe Point of 
Riſing, Or Settin 5 ON the inward Or upper Compaſs, there 
let the Inſtrument ftand. . 


As in this foregoing Propoſition; The Eaſt Point is the 


true Point of Riſing, and E., S. E. Point is the falſe Point 
of Riſing, therefore bring the Eaſt Paint on. the outward or 
under Compaſs, to touch the E. S. E. Point on the inward 
or upper Compaſs. 333533 


Then the Points that are upon the outward Compaſs, 


ſhew the Points that are upon the inward Compaſs ; 


| fo that according to this Obſervation the N. N. E. 


Point on your Compaſs, is the true North Point; and the 


North is the true NNW. and the NW. is the true WNW, 
and the Weſt is the true W. S. W. Point; as plainly appears 


” * , 


by the Rectifier. Es „ e 
Note, The true Points are always counted on the outward 
Circle or Compaſs. . 
This Inſtrument in Wood, is larger than this Figure, 
and there the Points are divided int6 Halves and Quar- 
ters ; as alſo each Compaſs (in ſome) is divided into 360 
degrees, numbred from the North, and South, (both 
ways) towards the Eaſt and Weſt, ending there in go 
degrees. 3ͤriI ones Nog 


c ”> 
Lad 

- - 

8 


upper Circle, repreſenteth the Compaſs that you ſteer by, 


Circle, repreſenteth a true Compaſs that never varieth, | 
And by it you may readily rectify your Compaſs, when it 
doth vary ; thus : . VVL 
Always bring the true Point of Riſing, or Setting on 


= full 
be » 
4 in . 
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Therefore theſe Tables are as uſeful 11 South Latitude 
zs in North Latitude; if North Declination in theſe Tables 
| be counted for South, and South for North. 

Wote 4. The Riſing, Setting, and Amplitude of any 
Star (whoſe Declination doth not exceed the Sun's greateſt 
Declination) may be found by theſe Tables; provided its 
Southing, or Time of the Star's coming to or on the Me- 
ridian, be known. | 
For the Time of Sun ſetting in theſe Tables for any Lati- 
| tude, is a Star's half Continuance above the Horizon, 
t having equal Declination, and the ſame kind with the Sun, 
for the ſame Latitude. 

Therefore the half Continuance of a Star above the 

Horizon (found in theſe Tables as before directed) added 

;, to, and ſubtracted from the Star's coming to, or on the 

„ Meridian ; the firſt is the Star's Setting, the latter its 

” Riſing. 

ne! Examples of this Nature you will find in the Uſe of the 
next Tables of Semidiurnal and Seminocturnal Arches, to 

irs which the Reader is referred. 

The Amplitude of a Star by the foregoing Tables is 

rd found as the Amplitude of the Sun was, which is more 


19 
. 


tha 
xo 


re, in Page 146. 
60 OOO 47444443 


N Alronomie TABLES off Semidiurnal and Se- 
” minoctual Arches : Shewing ihe true Time of 
the S UN's Riſing and Setting; with the Length 
of the Day and Night, for any Day in the Year ; 
| fitting all | Places in the World, whoſe Pole is not 
— above bo Degrees, either North or South; 
and to laſt with Exatineſs, as long as God uphold- 
&h the Courſe of Nature. 


8 4 


all 


: I treated on in the Uſe of the Tables of Amplitude, 5 1 


85 


| 98 The Mariners Compaſs Refified. 

A TABLE fhewing the Semidiurnal Arch, or Time off | 
| Smn-ſetting, when the Sun hath North Declination; ande 
| the Seminocturnal Arch, or Time of Sun-riſing, when) | 

_ the Sun hath South Declination, © pn HA: 

The Degrees of Latitude. 
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1 TABLE ſet Wins the Semidiurnal Arch, w Time 0 - 
North Declination, 
" and the Seas Tre, Arch, or Time of . ng, when 5 


Sun-ſetting; „ when the & un hath 


"ue. Sun hath South Declination, 
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14 TABLE ſhewing the Semidiurnal Arch, or Time of 
| Sun-ſetting, when the Sun hath North Declination ; and 
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the Seminocturnal Arch, or Time of Sung riſing, 20 en 
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5 ö the Sun hath South Declination. | 
| The Degrees of Latitude. . | 
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HA TABLE Sewing the Semidiurnal Arch, or Time 
N Sun-ſetting ; when the Sun hath North Declination, 
and the Seminofturnal Arch, or Time of Sun-riſing, when| 
i the Sun h ath South Doclination. | 
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| |) | | The Degrees of Latitude. 
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Jio2 The Alariner's Compaſs Rectiſi ed. 
A TABLE fhewing the Semidiurnal Arch, or Time f, | 
 Sun-ſetting, when the Sun hath North Declination ; and . 
the Seminofturnal” Arch, or Time of Sun-rijing, when |F 
| the Sun hath South Declination. „ 
The Degrees of Latitude. — 
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4 TABLE prewing the Semidiurnal Arch, or Time of 
Sun-ſetting, when the Sun hath North Delination; and 
| the Seminocturnal Arch, or Time of Sun=riſing, when the| 
Sun hath South Declination, 5 
F.- The Degrees of Latitude. | 
EE F 
H M|H MH MH MH M H M 
0 06 oOo | 06 00. 06 oo | 00 oo | 
106 o 2 06 O2 06 03 o6 03 
206 o ob o51|06 og [ob og 
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3 06 19 06 2006 21106 22 
5 9 job 22 06 2306 24 06 2 5 
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Fizz lob 32 06 3306 3406 36 
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14 TABLE frrewing the Semidiurnal Arch, or Time of 
| Sun-ſetting, when the Sun hath North Declination; and 
| the Seminocturnal Arch, or Time 


of Sun-rifing, when 
the Sun hath South Declination. ET = 
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The Degrees of Latitude. 
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FM TABLE fhewing the Semidiurnal Arch, or Time of | 
d Sun: ſetting, when the Sun hath North Dclination ; and, 
the Semi noctial Arch, or Time of Sun-riſing, when the 
| Sun hath South Declination. | — | 
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The Degrees of Latitude. 
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the Semidiurnal Arch, or Time «ff 
' HSren-ſetting, Tohen the Sun hath North Declination; aud 
the Seminocturnal Arch, or Time 
| the Sun hath South Declination, 
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The Degrees of Latitude. 
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| |, 7 A BL E Snoiks the  Semidiurnal "6b, or Time of 
Sun-ſetting, when the Sun hath North Declination-; and 
. Semmoeturnal Arch, er Time of Sunriſi 6 "gs when 
the Sun bath South Declination, 
| ; The Degrees of Latitude. 
J-| 55 | 5%] 57 f 58 59 5 bo 
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To find the Time of the Sun's Riſing and Setting, ant 


F! RS T, ſeek the Sun's Declination, ia the Table 


enter the Table of Semidiurnal and rn Arches; | 


» © heb a . 
ow — 
* 


Length of the Day, and Length of the Night for the 4 
| Dey of May, 1754, in Latitude 46 Degrees North ? 


4 
|: 
"144 

N 


Seminocturnal Arch, or the Time of Sun-Riſing, and is 4 


following. 2 H. M. 
The Semidiurnal Arch, or Time of Sun-ſetting 97 


The Complement to 12 Hours i 04 : ;1 


[rm 46 uw North, is 4 Hours th Minutes, 


108 The Mariner's Compaſs Refified. 
The Ule of the foregoing TABLES off 


Semidiurnal and Seminotturnal Arches. 


the Length of ny Day, and of the Night, by 750 
Tables. 


"Of Declination, for the Day propoſed ; with which! 


finding the Latitude of the Place in the Head of the Ta. 
ble, and the Degree of the Sun's Declination in the fert 
Column on the Left-hand ; and in the common Angle of 
Meeting is the Semidiurnal Arch, if the Sun hath North 
Declination ; but it's SeminoCturnal Arch, if the Sun hath 
South Declination, 

Example 1. For Illuſtration hereof, let it be required 
to find the Time of the Sun's Riſing, Setting, and the 


At which Time the Sun's Declination is 16 deg. oo min. 
North ; with which enter the Table, as is before declared, 
and the Semidiurnal Arch is 7 Hours 9 Min. the true Time 
of Sun-ſetting; whoſe Complement to 12 Hours is the 


Hours 51 Min. double the Semidiurnal Arch, you 5 


the Length of the Day; double the Seminocturnal Arch, 
the Aggregate is the Lengthh of the — See the Work 


12 2 
— — 


—.— 


The belnigofturnal: Arch, or Time of the Sun-riſing, in 


The 


The Mariner*s Compaſs Refifed, 109 
re Semidiurnal Arch doubled — _ $07 . 1 


he Length of the Day, May 4, 17545 is — 14: 18 

| © 
The Seminocturnal Arch double. 122 * 
The Length of the Night, May 4, 17 54, is — 09 : 42 


hles 
Ay | Eromple 2, But when the Sun hath 16 deg. oo min. 
12 South Leclination, in this Latitude of 46 deg. North; 


ben che Day-Arch will become the — and the 
ght-Arch will become the Day-Arch.. 

As, on Nov, 6, 1755, the Sun hath 15 deg. 59 min. 
zouth Declination 3 then the Time of the Sun's Riſipg 
7 Hours og Minutes, his Setting 4 Hours 51 Minutes; 
Ihe Length of the Day 9 Hours 42 Minutes, and the 
e Length of the Night 14 Hours 18 Minutes. 


Example 3. Let it be required to find the Time of 
he Sun's Nilas and Setting, wich the Length of the Day 


min. d Night, for the x 6th of December, 1756, in Latitude 
red, 3 deg, North; at which Time the Sun's Declination is 
[ime 3 deg 23 Min, South „„ H. M. 
the 

the 1 2 
oy. he LOVE LS. Arch, or Time of Sun- riſing 08: 21 
e he Complement to 12 Hours is — 03: IT 
Vork And is the Semidiurnal Arch, or Time of Sun-ſetting. = 


1 5 $ ©3: 39, 
17 he Semidiurnal Arch doubled 0 3: 39 
be Length of the Day, December 16, 1756, 07 * 28 
uy o8: al | 
: 1 e deminocturnal Arch doubled —— 3 £8 


— be Length of the Night, December 16, I 7867 is TEE 
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I beſe Tables will ſerve as well in South Latitude aß h + 


7 
4 


\ WITTE Y . G a = 0 | 
North, with this Alteration. only, When in South Tat 6 
tuac, then uſe South Declination there, as you do Nori 
Declination herc, ih North Latitude; * 35 i Ln 


For then theſe Tables ſhew the Semidjurnal Arch, «| he 
the Time of Sun-riſing, when the Sun hath South Decli ff eng 
nation; and the Seminocturnal Arch, or the Time L. 
eun-jetting, when the Sun hath North Declination. 


 _ #xamdle, 4. Let it be required to find the Time of th 
| Sun's Riling and Setting, with the Length of the Day auf 

Night, for the 4th.of May, 1757. in Latitude 46 Degrea 
South. | f 75 3 e 55 \ 

At which Time the Sun's Declination is 16 Degree he ' 
o Minutes North; with which enter the Table, and de th 
Seminocturnal Arch is 7 Hours 9 Min. the Time of Sun. 
_ riſing ; whoſe Complement to 12 Hours is the Sem1idiuinil 
Arch, or Time of Sun-ſetting, which is at 51 Minutes pai 
4 of the Clock. | . - +. IH, ME 


þ.-3 


The Seminocturnal Arch doubled * 9 nt 
The Length of the Night, May 4, 1757. 5 55 4 : 18 * 


in Latitude 46 Deg. South 


— — fou 


C O04: 5 


The Semidiurnal Arch doubled F 2 


The Length of the Day,; the 4th of May, 6 1 1 2 
1757. Latitude 46 Degrees Sou Qt * 
"Example 5. Let it be required to find the Time of the 
Sun's Rifing and Setting, with the Length of the De 
and Night, for the 26th of December, 1755. in L. 
titude 53 Degrees South. At which Time the Sun's 
Declination is 23 Deg. 25 Min. South; with which 
center che Table of Semidiurnal Arches, Cc. and you will 
find as follows, . 


as 5 


Latif 


No 


f the! 


y and 


prev i F 
excced the Sun's greateſt Declination,) in any Latitude that 
he Tables contain, and at any Time of the Year, is found 


greez 
q the 
Suns 
111m] 
s pal 


Mi 


* 09 
009 


} ne Length of the Day 
Length of the Night, fn 26; 17 55. 
I | Latitude 53 Degrees South — — 


the Declination on the Left-hand, 
Angle of meeting is the Star's Semidiurnal Arch, or half 
Wc Time of the Star's Continuance above the Horizon, 


Horizon, on the Weſt-ſide of the Meridian. 
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H. M. 
12: 00 


The Semidiurnal Arch, or Tine of Sun-ſetting — 08: 21 
The Seminocturnal Arch, Or Time of Sun- ring 03 39 


To find the Time of a Star's R: 7 ing, or Sating 


Þ * theſe Tables 8 Time of the Riſing and Setting of. - * 


0 all the Star's in the Heavens (whoſe Declinations dg: not 


this Manner. 


If the Star hath North Declination, FEY you in North 


atitade, look for the Latitude in the Head in the Table, 


n that Latitude; or the Diſtance of the Time that Star is 
aſcending from the Horizon to the Meridian, on the 
alt-fide ; likewiſe deſcending from the Meridian, to the 


ou ſubtract theſe Hours and Minutes from the Time of 
he Star's coming to the Meridian, the Remainder will be 
he Time of the Star's Riſing: and if you add, the Sum 


Will be the true Time of the Star's Setting. 


Example 6. Let it be required to find the Time, of the 
Kiſing and Setting of the Bull's Eye, November the 3oth, 
the Latitnde of 52 Degrees North : 
f this Star is 15 Deg. 56 Min. North: 


«Nig, this Star Cometh on the e Meridian at 12 a Clock 
18d. 175 


H. M. 


— 16: 42 


and in the common 


Now, if 


The Declination' 
the zoth Day of 
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112 The Mariners Compaſ; Refifed. 
The Time of the Star's Southing — 12: 0% 
The Semi- apparent Arch, ſubtract — o/: 2 50 
ö Time of the Star's Riſing in the Evening 8 * 3 24 
Time of the Star's Setting in the Morning — 07: 5 1 
Note 1. If the Sum of the Addition exceed 12 Hour 


2. And when you can't ſubtract, add 12 Hours to the 
Star's Southing, and then ſubtract: What remains is it; 
Example 7. I deſire to know the Time of the Riſing 

and Setting of the Bull's Eye, the 3oth Day of Noventy, 
in the Latitude of 13 degrees North: The Declination of 
the BulPs Eye 15d. 56m. North? FO 

. e 


The Time of the Star's Southing „ 2 24-28 
The Semi- apparent Arch, ſubtract — o6 : 15 


The Time of his Riſing in the Evening — 05: 45 : [ 


— Ob : 15 4 


The Time of his Setting in the Morning 


If the Star hath South Declination, and you in North Tim 


5 Latitude (look as before) the Latitude in the Head of the 


Table, the Declination on the Left-ſide, and in the com · ¶ im 
mon Angle of Meeting is the Star's Semi-depreſſed Arch; W 
which ſubtract from 12 Hours, the Remainder is the Star“ 
Semi-appatent Areh, or half the Time that the Star doth 
continue above the Horizon in that Latitude: Therefore ſub- 
tract thoſe Hours and Minutes from the Time of the Star's 
coming to the Meridian, adding 12 Hours to the Star's 
Southing, if otherwiſe Subtraction can't be made, the 
Remainder will be the Time of the Star's Riſing ; and it 
you add, the Sum will be the Time of the Star's Setting. 
5 Exampl 
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5 | K 8. Let it be required to find the Tine of the 
. Riſing and Setting of the bright Star in the Gneat Dog's 
Mouth, the 15th Pay of November, in the Latitude of 
2050 deg. North. The Declination of the Great n 

= Alouth, is 16d. 21m. South, and it's Southing is 2 Hougg®* 

* 34 a min. in the Morning, the 1 5th of November, EEE 

H. 

: The Time of the Star's Southing i is —— 0 : 

al Jo it adi 12 00 

s The Sum is — — _ I4 : 2 

0 „ thelf The Semidepreſſed Arch by the e Table, i is—— 7 : 

is it Which ſubtract fromiꝛꝛw n ;kxÄꝛẽ3 - I 2, £2 8 

The Remainder is the Semiapparent Arche 04: 38 


| ime of Southing, with 12 Hours added, is — 14: 24 
The Semiappent Arch, ſubtract ——— -— 4: 38 


ding 


uber, 


on of 
M. 
00 
ns. 15 


Lime of the Star's Riſing in the Evening 89 : 46 : 
ime of the Star's ſetting in the Morning — Ig : 02 


| Example 9. I defire to know the Riſing a BY Setting of 
the Great Dog the 15th of e in the Latitude of 
50 1 N orth, 
H. M. 


; 6 Lime of Southing, with 12 Hours — 14: 24 
The demidepreſſed Arch, ſubtrat . — 06 39 


North Mime of the Star 8 Riſing i in the Evening 07 3 a8 


f the — 
com -· VTime of the Star's Setting in the Morning, Pe 03 

Arch; when 12 Hours is fubtracted — —-—ęb¼ „„ 
Star's 


doti 1 South Latitude, to Þ the Time of the Riſing and 


— 


> ſub- 

we Setting of the Stars. 

Stars NO with thoſe dn that hath North Declination in 
„the South Latitude, as with Stars that have South Decli- 
nd if ation when in North Latitude, 


ng. H £ xample 


ampli 


114 


Which ſubtract from 
The Remainder is the Semiſiderial Ara 


The Time of the Star's Northing is 
The Semiſiderial Arch, ſubtract 


The Mariner*s Compaſs Rectiſied. 
Example 10. Let it be required to find the Time of 


the Riſing and Setting of the Bulls Eye the 18th Day ct 
November, in the Latitude of 42 deg. South. 


The Declination of this Star is 1 5d. 56m. North: 


The 18th Day of November this Star cometh upon the 


Meridian, at 12 of the Clock at Night. 


H. = 
The Semidepreſs'd Arch, by the Table, is — 7 : 


3 12 8 


Time oi the Star's Riſing in the reals 07 : 


Time of the Star's Setting in the Morning — os : 


In like manner the Riſing and Setting of any Star (whoſe 


Declination exceedeth not the Sun's greateſt) may be 


found in any Latitude, from the EquinoCtial to 60 degrees, 


either North or South Latitude, 


1 
TABLE s; 


S HE WING, 


The Print of the Compaſs that the Sun and Start Rje and , 


Set with, 


1 of excellent Uſe for the ready finding of the Vi 
riation of the Compaſs : And may be performed by an or- 


dinary Meridian Compaſs, but more exactly by an Azimuth 
Compaſs. 


Fitting all Parts of the World, where the Pole is ele 
vated not above bo degrees, either North or * 
| atitude 


Pr £1 — 1 —. 


_— : 00 


—— 0:0 


BJ 


E234. oO, Oo FB) 
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FA "Lanude 56 Degrees. |] Latitude, 57 Degrees. 

6 North Dec. Dec. South Dec. NorthDec- | Lec. SoutiDac- 
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eb n wbn] E wbs cha bn 5,46 bs b 
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ene whw1t.qzſese wsw! ene wnwſtt.22fese WSW 
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nebe nyWbw I). o/ßebe ; wbw nebe nwbw 16.37 8ebe swb. 
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Latitude 60 Degrees. I b 
North Declination. I South Ureter. F: 
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1. THESE Tables of Points of the Compal (Ni 
which the Sun or any Star, whoſe Declinatioſ Tin 
exceeds not 23 deg. 29 min.) begin at Latitude o DexWrdi: 
and proceed orderly to bo Deg. (being ſome four, om 1 
two Tables, in one Page) and fixty-one in all. Duo! 
2. In each Table are five Columns; the middlemo!MWun 
contains the Degrees of Declination, | either North ol N 
South; _ thoſe two on each fide of it, mark'd O rileWiſcc 
8 ſet (under North or South Declination) ſtand 0 It 
n- ſn and * FE Adi 
3. Ih 
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— | J The firſt and ſecond Columns, (under North Decli- 
nation) as alſo the fourth and fifth Columns (under South 
© Declination ) contain the Points, and each Quarter of a 
I Point of the Compaſs, of both Riſing and Setting : * 
i. | Ea, Met, under which is I, 2, 3; that is Eaſt o 

|: 1 Quarter, 2 Quarters, 3 Quarers, Northerly or 


" | Southerly 3 ; then E. by N. W. by N. under which is 0 
i Iz; that is, E. by N. or W. by N. 1 Quarter, 2 Quarters 
2 N otherly, Sc. 
2 1 Theſe Tables arg ready Helps for finding the Variation 
by s Jof the Compaſs with Eaſe and ſufficient Exactneſs; 3 As is 
& Prident from the following 1 xplanation. 

2 

3 K. T7 find the Point of the Com paſs that "als Sun riſeth or 
; | | 1 Setteth with, at any Time of the Year. 

f ö IRS T, ſeek the Sus Declination, in the Table of i 
5 Declination for the Time propoſed ; with which 


— 
= 


enter the foregoing Table, finding the Latitude in the 
Head of the Table, and the Declination in the third 
olumn; againſt which, on the Left-hand, if it be 
orth Declination, but on the Right-hand if it be South 
Declination, is the Point of the Compaſs that the Sun 


iſes or ſets at, according to the Titles at the Head af 
the Table. 


— 


5A 


Nite, Theſe Tables thaw the true Points of the Sun's 


als (a Liling or Setting; ſo that you may = Var know at any 
UlinationÞMl ime, ſeeing the Sun riſe or ſet, the arlation by an 
o DegWrdinary Meridian Compaſs. 


There are ſome Compaſſes not touched ſo well as they 

Pught to be; others, in Time, the * Virtue com- 

Wunicate to the Needle. 
Now, by theſe foregoing Tables, you may very readlly 

ſcover any of theſe Defects. 

It may indeed be objected, they cannot ſet the Sun by an 

dinary Meridian Compals, ſo near as is required, | 


I 2 | To 
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To this I anſwer, it's as eaſy to ſet the Sun by the I 
Compaſs, as to ſteer a Ship by it; for expert Seamen 
can ſet the Sun, or a Headland, to near a Quarter of a1 
Point by their Hand, (but with Sights much nearer the I { 
Truth.) The Poſture to obſerve in ſuch a Caſe I adviſe, 1 
VV „„ DG 
Set the Compaſs about two Foot high, and direCQing I ] 
your Hand towards the Sun, note what Point, Half-Foint, 
or Quarter Point, the Sun riſeth, or ſetteth on; then in 
that Table belonging to the Latitude, ſee whether the Sun 
riſeth or ſets that Day upon the ſame Point, found byW t 
Obſervation : If they agree, there is no Variation ; but if 
they do not agree, the Compals is not true, or there is Va- tt 
riation ; and the Variation is fo much, as is the Difference ! 
between the Obſervation and the Table. e 


Example 1. - Admit in Latitude 30 Degrees North, the 
Sun having 9 Degree, 44 Minutes North Declination ; ! 
obſerve the Sun that Day to riſe upon the E. N. E. Point! 
of the Compaſs : I demand the Variation ? oe an 
In the Head of the foregoing Tables look for the LL. 
titude 30 Degrees; and in the third Column for 9 deg Im. 

4 min. North Declination ; and againſt it (under © riſe 
is E by N. which ſheweth that there is one Point Variation 
For it appears by the Table, that the E. N. E. Point on 
the Compaſs is the true E. by N. Point; and the E. by Mo 
(as it's upon the Compaſs) is the true E. Point; thi 
Eaſt Point is the true E. by S. the S. E. is the 8. E. by 8 
and the South is the S. by W. the Weſt is the W. by 
and the North is the N. by E. 1 oy 

This plainly appears by the Rectiſer, if you bring th 
E. by N. on the outward Circle, er ga Pu href E. N. 
on the inward Circle. „„ FF 

Now, ſuppoſe we were to obſerve the Sun at his 5 
ting, in the Latitude of 30 deg. with Declination 9 d:Sc 
434 min. North as aboveſaid, we ſhould find the Sun FF... 
ſet exactly at Weſt by the Compaſs, although in tf 

| „ Mornin 


the 
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Morning we did find the Sun to rife at E. N. E. 
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I know 


men ; this will be little leſs than a Contradiction to ſome ; but if 


of a 


the 


Qing 
"OI, 
en in 
e Sun 
16 by 
but if 
is Va- 
erence 


th, the 
ion; | 
Point 


che La- 


9 deg, 


O riſe 
riation 


clination 8 deg. 
E. by N. by the Compaſs: 
In the Table that belongs to 37 deg. againſt 8 deg. 
58 min. North Declination, and under O Riſe, is E. by N. 


Wand Declination ts 


you cait your Eye upon the — you may ſee It's a 


| certain Truth. 
aviſe, 


North, the Sun's De- 
obſerve the Sun to riſe 
[ demand the Variation ? 


Example 2. In Latitude 37 deg. 
58 min. North, 


which ſheweth theyg is no Variation, becauſe the Obſerva- 
tion agreeth with the Table. 
Note, If the Declination for the Day propoſed be not 


the fame with the Declinaiton in the Tables, then have 
| Regard to the neareſt, 


allowing for the Difference. 

Example 3. In the Latitude 37 deg. North, ſuppoſe the 
dun's Declination 10 deg. 15 min. North, I demand the 
Point of the Cumpaſs that the Sun ſhall riſe with ? 

In the Tables the neareſt to 10 deg. 15 min. is I deg. 
12 min. againſt which the Sun riſeth E. by N. a quarter N, 
and ſets W. by N. a quarter N. but in the Table for 37 deg. 
Latitude, the Declination propend, is near about the 
middle, between 8 deg. 48 min. and 11 deg. 12 min. 
Therefore the Sun riſeth E. by N. half a Quarter N. and 
ettethn W. by N. half a Quarter N. 

Underſtand the like in any other Caſe, let the Declina- 
tion be what it will in any other Latitude, 

Example 4. Admit in Latitude 38 deg. 20 min. North, 
deg. 50 min. South: the Snn rifeth 
Won the E. S. E. Point G the Compaſs : I demand the 
arlation? 


In the Table for Latitude 38 deg. and againſt 19 deg. 


KW min. (the neareſt to the given Declination) is E, 8. 


Quarter S. which ſheweth that there is a Quarter of a 
Point Variation. For the ESE. Point is ESE. a quarter 8. 


nd the North Point is N. a quarter E, For if you bring 
SE. a quarter S. on the outward Circle of the Retiſier, right 
8. E. on the inward Circle, hen 8. 3, W. on the 


gainſt 


1% 
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Compaſs is SSW, a quarter W. and SE. is SE. a quarter 8. 
and E. is E. a quartef 8. And fo ſor any other Point, Half Ta 
Point, or Quarter-Point, by caſting your Eye upon the] nati 
8. | 55 >..." Pot 
ate, The Tables ſhew the true Points of Riſing and! UL 
Setting, and the outward Circle on the Re&#ifier doth the tion 
ſame ; but the Compaſs, when it differeth from the Tables Þ 
ſhew a falſe Point; and the inward Circle on the Re&ifer Þ T 
c 3 1 
Example 5. Admit in Latitude 47d. 24m. North, the one 
Declination 15d. 2m. South, the Sun riſing E by S. by th Þ mov 
Compaſs ; I demand the Variation ? vari 


Buy the Tables the Sun ſhould rife E. N. E. therefore then] B 
is one Point Variation: For if you bring the E. S. E. on the] ſhev 
outward Circle of the Rectiſier, over againſt the E. by 8 the 
on the inward Circle, then the N by W. on the Compaſs i ſhev 
the true North Point; the N. W. is the N. W. by N. ani] Unc 


the S8. by E. is the true South Point. E 

By this Time I ſuppoſe my Reader able to diſcover ho bein 

much the Variation is, and how to reckon it without ani Poi. 

Geometric Demonſtration, or Arithmetic Calculation. T 

Note, If you have any odd Minutes of Latitude, go u 

that Table neareſt the Latitude you are in. F 
Q re puzzle 


I come now to reſolve a Queſtion ſome a 18 
wich; and that is this : __Frigh 
Vo If the Sun riſe at E. N. E. in any Latitude then 
ſhould he not ſet the ſame Day at W. N. W. in the fan Poin 
Latitude? _. 75 ; 3 Tos fore 
Anſiu. If there be no Variation, it will; but if there WM is th 
Variation, it will not be ſo: The Reaſon is evident by tk} N. 
By theſe Tables you may know the Point of the Compi look 
that any of the Stars rife and ſet at, in any Latitude the 1 A 
| bles contain, either North or South, if the Declination di ing 
not exceed the Sun's greateſt DNeclination. war 
Example 6. Let it be required to find the Points of ti 


Compaſs the Bull's Eye rifes and ſets with, in the Latitud 
ef 50 deg. North, | 
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8. N | The Declination of this Star is I 5d. 55m. North; in the 
. J Table that belongs to 50d. againit 15d, 57m. North Decli- 
ne nation, the Point of Riſing is E. N. E. a quarter N. and the 

I Point of Setting W. N. W. a quarter N. 
nd | Underſtand the like for any other Star, whoſe Declina- 
the tion does not exceed the Sun's greateſt Declination. x 
& The Uſe of the KECTIFIER © 
fer TH IS Inſtrument, as before deſcribed (in Page 93, 

| 94, and 95.) containeth two Circles or Compaſſes, 
the ene within the other; B but as it's made of Wood, the one 
the moves upon the other, and by it the Compaſs, when it 

| varies may be rectified, as follows: 

Bring the true Point of Riſing or Setting (as the Table 
F ſheweth) on the Outward or Under Compaſs, right againſt 
| the falſe Point of Riſing or Setting (as your Compaſs - 
| ſheweth) on the Inward or Upper Compaſs; z then will the 
Under Compaſs rectify the Upper. 8 

Example 7. Admit in Lat. 4 5d. N. the Sun's Declination 
being 7d. 56m. South, the Sun ſetting upon the W. by N. 
Point of the Compaſs, I demand the Variation? 

The Sun if there be no Variation, will ſet at W. by 8. 
o and riſe at E. by S. as appears from the Table; therefore i it 
is plain that there is two Points Variation. 

Bring the W. by S. Point on the outward Commuth a 3 
right againſt the W. by N. Point on the inward Compaſs; 
then the Points upon the outward Compaſs explain the 
Points that are upon the inward: So that, according to the 
foregoing Obſervation, the N. N. E. Point on the Compaſs 
is the true North: the North is the true NNW. the W. by 
bo * the true W. by be Ph 8. E. by 38 is the true 
by 8. And ſo for any other Point of the aſs, b onl 
looking on the Reviifer. hs, 1 y 

And thus you'n may rectify the Compaſs, without reckon- 
ing which w ariation is, either Eaſtward or Weſt 

ward : The Lale doing it ſo Plains | that you cant 1 


miſtaken. 


| 
| 
| 
| 
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4A TABLE of Amplitudes, fitting all Places from tu . * 
Eguinoctial, to 65 Degrees of Latitude, either Nor , 
"The Degrees of Latitude. | 
EY ek 6 * 
2.2 — F—_ — — — — | — — 
[FD MID MID MD MD M D NM 5 
Ol O00. Oo 00 co oo oOo oo 0 o OO oOo O0 of 
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12. 12 C0 12 0012 91 eien : 04 f & 
@13] 13 00/13 0013 01 113 or 13 03113 of We! 
£1414 % 14: 0114 1114 02] 14 03] 14 c4| Wat 
8-15] 15' co 25 0 otig oz] 15 03/15 og Mat: 
[916] 16 00/16 0115 01.116 02] 16 04116 f {ant 
1717 - 00 | 17 0117.01 [17 :o2] 17 417 og| MI. 2; 
138] 18 oo 18 01]18 o 18 oz2| 18 0418 06 18 
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— + i 


| _ The Mariner's Compaſs Reflified. 137 


4 „„ „% 7 — —ñ— — 


4 TABLE of Anflitudes, fitting all Places from the 
Eguinoctial, ta 60 Degrees of Latitude, either North 
or South, ' N | | 


: 


* " * 2 _—_ 


Ihe Degrees of Latitude. . 
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3 oy 5 . 5 | . = 1 
4 TABLE of Amplitudes, fitting all Places from the 
Egquinoctial, to 60 Degrees of Latitude, either North 
er South. | EE 
| The Degrees of Latitude. | | 
| :.:; ... N 
Fe, 
F 
j S PD MD MD MD MD MID M ; 
j — — — — — — — 9 
90 o O oo Oo o ο OOlan doo 
tfor O2 on O o 02 O o2|0l 0201 03 
2 | ©2 03 O2 o4 O2 o4 o 2 o5 o 2 oz5lo2 obj 
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| _4|24 05 o% 27 (04 08104 10104 11 log 121 
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2% 11-107 13 ſe: 15} 07 17 | 07- 19 o 22 
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FF 
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4.3 453: 3923 45 23 * 23 
| 23429 24 11 | 


t24 16 \24 2424 


oO wn |.» Wo. 2 


dk Bd ad — dad — — 


E 
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or South. 
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1 TABLE of Anplitudes, fitting all Places from the 
| Equinottial, to bo Degrees of Latitude, either — 


— IE 
— 
ͤä—ꝛ 


The Degrees of Latitude. 


—— 


"Te 20. | i ta 


EPS 19 OH 24 
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4 TABLE 
| Equinottial, + 
cer South. 


| 


of Amplitudes, fitting all Places from ib 


10 bu Degrees of Latitude, either Nai) 


The Degrees of Latit ude, 


* D M 
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14 TA B LE of Andlitudes, fitting all Places from the 
Eguinoctial, io 60 Degrees of Latitude, either North 


or South. 
| 17 
6 —— 
The Degrees of Latitude. | 
* = 3 5 1 
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PET Ee” OPER | | IR 3 | 4 5 5 5 E 
TA TABLE of Amplitudes, fitting all Places from the . [4 

 Equinettial, to C Degrees of Latitude, either Norih 
oer South. | - | 
'The Degrees of Latitude, zE 
8 e ee eee 4 10 5 
— D M D MID MID MID MIP MI 

A odo oo oo oo ſ oo oo loo oo o oo oO oo i 

1 {or 11 01 16[o1 1701 181 01 20 for 21 $ 

2 ½ 30,02 32102 3402 36102 3992 41 

3103 45;03 48 [o 51fo3 5403 5804 o 
405 00j05 04Jos 8 [os 1305 180% 231 — 

"eB o6 16:06 2106 2606 32 ob 38 06 44 j 

| 6107 31197 3707 43% 5007 57 [08 o 
} 7108 47 os $5409 oog og I7 log 26 | 
3 810 02 10 1010 1910 28] 10 3710 470 92 
[ 911 17/1 2711 37011 47 (11 8812 og Wl 
310 12 32 12 4312 5413 0613 1813 31 ; AI 
©11|13 50% 4 114 13114 261 14 3914 5301/5 
1215 615 185 315 4516 016 15] WS 
[ 913 16 22 16 3516 49j17 4% 20|17 // 8. 
it 2.1417 38,17 5218 o8118 2418 42 | 19 oo| 8 
bl | E 15 18 55 19 1119 2819 45 20 o4|20 238. 
| 1816 20 11120 2820 46]21 5 21 25|21 46 165 
1 | ” 17 21 2821 4622 622 26|22 4823 100 
i | 4823 85 | | : 
| 2 
< 
[| : 
if: | 2 
{23,2 


— 
nnn 
* 


The Mariner's Cempaſs Retiified. 143 
CCC 
* [4 TABLE of Amplitudes, fitting all Places from thy 
I Equinottial, to bo Degrees of Latitude, either North 
L | 2 ” . 
| The Degrees of Latitude. : 
| [Ye] 43 | et4 | 45 | 46 | 47 | 
1834 — F | 
:15@|D MD MD MD MID M 
| 01/00 oOo ooo oo [oo oo o o 
? 1101 2201 2301 25 fo 2601 28 
E 2:02 44|02 47 o½ 50 ſoz 53102 56 
: 3 04 006 For 16 | | | 
i 4 1004 15 4 1904 24 
LD $15 2710534105 40193 40105 52) 
506 5106 580% og o 1207 20 
608 1308 2108 3008 3908 49 
1 7,099 3509 4509 5610 o6|10 18|! 
[|S 8/10 5811 9 2111 34 [it 47]! 
* 912 212 342 4713 or|13 16] 
310 13 44/13 5814 1314 2814 44 
21115 97 i 22015 3815 5616 15 
| ws 16 31116 4817 617 25% 45 
71317 558/18 13118 33118 5419 16 
/ 39 20 2,120 47 
5 20 4321 O5 21 2821 52 22 18 
8 1622 0822 32 22 5623 23 23 50 
11723 3423 5924 25 24 5325 23 
1827 5925 225 5426 25 26 57 
1926 2526 54/27 2527 58 28 32 
20 27 53 28 23 28 56 29 3 30 07 
2129 2029 53 30 27131 03 31 42 
2230 4831 2231 5832 37 33 18 
23 32 1632 51033 3034 12 34 56 


33. 35 48136 


| "LEM 


144 - The Mariner's Compaſs Refifid, 
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The Uſe of theſe Tables of Amplitudes. 
& Is 


T HE Sun or Star's Amplitude, is the Diſtance of the Þ 
Riſing or Setting of the Sun or Star from the Eaſt or 
Weſt Points of the Horizon, either Northerly or South- f 
erl. | 5 „ 
Naw: When the Sun or Stars have North Declination, 
they riſe to the Northward of the Eaſt, and ſet to the North- 
ward of the Weſt : But if their Declination be South, they 
riſe to the Southward of the Eaft, and ſet to the South- “ 
ward of the Weſt ; And by theſe Tables it is thus found, 
Lock the Latitude in the Head of the Fable, the Decli- Þ 63. 
nation in the firſt Column on the Left-hand ; and in the 
common Angle of meeting is the Amplitude deſired. * 
Example 1. In the Latitude of 30 deg. the Sun's Decli- 
nation being 7d. om. North, I demand the Amplitude ? N 
 Anſw. The Amplitude is 8 deg. 6 min. For under La- 
titude 30d. in Page 140, and againſt Declination 7d, you Þ 
will find 8d. 6m. which is the Amplitude from the Eaſt Þ 
Northward at San-rifing, and from the Weſt Northward Þ 
at Sun-ſetting. But if the Declination had been 7d. om. 
South, in Latitude 30d. as aforeſaid, then the Amplitude 
would have been 8d. 6m. from the Eaſt Southward Þ 
at Sun-riſing, and 8d. 6m. from the Weft Southward 21 
Sun-ſetting. %%% nb. | 
If there be any odd Minutes of Declination, take the 
Fexordont Part. nt : | 
Example 2. In the Latitude of 42d. 30m. the Sun's Nat. 
Declination being 12d. 15m. I demand the Amplitude? Wo it 
Anſio. The Ampl. is 16d. 43m. found as follows ; Ac- {iye. 
cording to the former Directions, for the Latit. of 42d. 
and Declin. bein 1 13 Cthe Ampl. is J 16d. 1 5m. No 
n ee 2 WP 
Zabtract, and their Difference is. — 1d. 22m. che 


\ 
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KT nen ay, 'AS 1d: cr 60m. is" t6 1d. 22m. or Sem. lo 
is I5m. to 20m. found as here- under: | 
If 6om. give——B2m. what hall 15 min? 


13 
410 
n, , „ . $2... „ $ 
a | | 50012 N50 75m. Pa a Part, 
» | 630 Remainder. ee 
nd, Tat and; and Declin. 12d. the Amplt. ts 16d. x 5m. 
| Fox it add the Proportional Part above ood. : 20m, 
d | | Gives Amplitude for Declin. 12d. I 5m. to be. 168. 1 3 Im. 
Again, for Lat. 4 #93 13 N deg: Va 1125 þ a. 
cl. and Declin.— 55m. 
Subtracted, makes the Pinne bs be - 4. 24m. 
La. Then ay, As 60m, is to 1d. 24m. or 84m, lo is 15m. 
a to 21m. found as here-under : 
Mn 1 bom. give ——— 84m, what ſhall 1 5m? 
ward 71 115 xo 
tude 480 
ward 84 VE. | 
OO 615012800027 min. Proportional Parts 
8 + co + E 
e the 00 — FE 4 
Ds; NI. 
Sun's Lat. 15 and Dein 12d. Amplitude i 6 16: 31 
de? No it add to the Proportional Part above . 0 —21 
; Ac- Wives for Declin. 12d. 150, the Amplitude ="T6 32 


Mm» Now becauſe the given, Llane” 42d. 30m. is in the 
m. Riddle, between 42d. and 43d. therefore the Medium 


zm. che Amy litudes before found, is 5 the A litt de r 
. ak n | Pp itude e 
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Lat, 442 Cq „ 12d. 15m. is § 1d. : 35m. 
Lat. 43 T. Der. 12d. 15m. the Any: is 2 18 d. ; Fam . 
Added together, is — =" $98: 1. 


mom oorang 7 f 8 f 


The Half is the Amplitude required — 16d.: nm 


Thus may the Amplitude be found for any odd Minute p 
of Latitude, or Declination, though the Table 1 is calculated C 
for whole Degrees only 2 
By this Table the Variation of the Spes is moſt readily} v 
found; for by the Azimuth or Amplitude Compaſs fin ti 
the Sun or Star's Magnetic Amplitude, at their Riſing a 8 
Setting ; and their true Amplitude (according to the Lat. | 
tude of the Place, and their Declination) by this Table; 1 
the Difference of theſe Amplitudes (when both are Nor 
or both South) but their Sum (if one North the othe 
South) is the Variation of the Compaſs. 
But by the Recliffer it is moſt afl done thus: g 
Bring the, Magnetic Amplitude (on the upper Com. 
paſs) rhe mall the true Amplitude (on the lower Com 2 
pafs) then doth the North Point in the upper, ſtand again 
the Variation in the lower; and the upper Compaſs iſ 
explained in all its Parts by the lewer Compaſs. 


Example 1 1. Suppoſe the Magnetic Amplitude at Su 
riſing (found by the Azimuth or Amplitude Compaſs) | 
Eaft Southerly 15d. 3om. and the true Amplitude (| 
cording to the Latitude of the Place, and Declination ff ] 
the Object obſerved) be: Eaſt Southerly 26d. oak I «8 
mand: the Variation of the Compaſs 7 hi 


N By the Ralf. 
ee k 5d. Zom. Faſt Southerly on the upper Con k 
als, "againſt: 26d. 45m. "Eaſt Southerly on the low. 
Pop Then tr the North Point on the firſt ſtaff 
right againſt 11d. 1 5m. North;Eaſterly on the latter; 


that the Compaſs doth vary 11d. 15m, or 1 Point Eaſt. | 


7. be Mariner's Compaſs Reftified: 149 
1 True 07d. oom. Eaſt Northerl 
am Be. 2. Ma wy m__ 4 5d. 3om. Eaſt Southerly 
6: | I demand the Variation of the Compaſs ? 5 
io 7 5 6 1 the Redlifier, 
zm. 


. 1 13. Zom. Faſt Southerly, 02 on the upper Com- 
wt | craſs right againſt 7 deg. Eaſt Northerly, on the ce 
tel $ Compaſs, then the North Point on the ſt ſtands a 
22d. 3om. North Weſterly ; that is, two Points 


ad Variation. In Ifke manner for any other, and the Va 
and riation is moſt readily ons This K 2 2 TI 45 7 5 R 


1 is made of Wood, 17 5 . 
CN Hr RE Our 


| The APP EN DIX contains. the Deſcrip- 
tion and Uſe of INSTRUNMENTs maſt 


On uſcfy] in en e 

wy 

aint | | 

0 OO en 86 A 80e 
| | The Deſeription and Uſe” of the D are-ſtaff, 0 

t Su 1 Croſs ſtaff. 

aſs) 0 Ms” — 

e (x 55 


tion 0 T HE Bela, E cilled em) che Poſture of the 
Obſerver in uſing it, Whoſe Face is towards the 


Thing obſerved: eherally though for the Sun, it's ſo 
| contrived (for prelerviag, the Eye) to be uſed backward. 
It's called alfo a Gre/5-/faff from it's Form; being a Square 
Staff wit 
Con are called Croſſes. ? 


low . 0 n K 3 | Ths 


three or four Pieces of Wood acroſs it, whick 
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The Staff is uſually about 30 Inches, or 3 Foot long, 
and more than half an Inch ſquare, having four Side, 
each graduated uncqually, like a Scafe of Tangents, 
To each of them belongs a diſtinct. Croſs; though ſome. Þ 
times the ſhorteſt Croſs is made to ferve two Sides of the ; 
Staff; that is, the Breadth is for the Ten-Croſs, and 
the Length for the Thirty-Croſs. Beſides this, it hath 
two Crofſes more, the longeſt is the Ninety-Crofs, the 
other is the Sixty-Croſs. "Theſe four Croſſes are thus to be 


- underſtood, rx. 


8 / Crofs, belongs to that 


* 0 C and ending at J NY. * 

4 | 1 38 naing at 1 

5 ? 60 Side beginning at | 8 | bo 2 
The Figure of the Foregſta. 

18 2 5 * 4d a F * 2. * JO” of © & 18 4 a SIE 3 of ? 


20 


A., >» 


20 
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The Uſe of the Fore-taff. 


[1% common and ordinary at Sea, to take the Meridian 


Altitude of the Sun or Star with this Inſtrument, and by 


it find the Latitude the Ship is in. 


=" perform which, _ obſerve theſe. Precepts follow- 
| ing. 
1. Note, The 109, 30, 60, and 90 Croſs, are to be uſed 

| according as the Meridian Altitude is more or leſs; 


chat is, if leſs than 10d. uſe the 10 Croſs ; if between 10 
and Zod. uſe the 30 Croſs; if between 30 and God. the 


FP 


60 Croſs ; if more than bo, uſe the 90 Croſs, 
22. Having conſidered which Croſs (according to the 
; judg' d Altitude of the Object intended to be obſerved) 
is ſuitable, put it on the Staff, ſo that the flat Side of the 


Croſs may be towards the flat or (quare End of the renal, 


7k 


. 


, Then, 


3. Hold the flat End of the Staff (as A) to the corner 


ö ef your Eye; there let it reſt upon your Eye-bone, as near 
1 the corner of your Eys as you can, ſo it doth not hinder 
your Sight. 


4. Then look to the upper End of the Croſs (a8 at C) 


| for the Sun or Star, and at the lower End (at B) for the 
Horizon. 


5. But if, at the lower End of the Croſs, you ſee all 


sky and no Water, then draw the Croſs a little nearer ta 
your Eye. 

6. If, on the contrary, you ſee all Water and x no Sky, 
then flide the Croſs a little farther from you. 


7. Then, if you ſee the Center of the Sun or Star at the 


upper End of the Croſs, and the Horizon at the lower End, 
the Croſs ſtands as it ought. 


8. Wait till the Sun or Star be on the Meridian, makin 


Obſervation often ; and as the Sun or Star riſeth, draw the 
Croſs a little nearer to your Eye. 


9. If the Sun or Star be fallen, you will not e the Ho⸗ 
nzon, for the Water will hide it from you, and then Ob- 
ferving is over at that Time. Stir not the Croſs out of its 
Place, only ſee at what deg. Se. it reſteth, on that ſides 


4 


4 . 
-” a 
, N , ad. ” 
— IO 2 — n — r e om - 
whos - Oc TL AY 2,0 kc Soars 'F, 3 © FI n : 
þ 2 — £3 — my — — 1 ——— "+ 3 1 A 
=. „„ : k „ 5 — 2 — 
—_— 1 94 9 o = — * =- 8 o * 7 4 # 
4 - * - R. 
— . — - 5 2 N * by 
— — = Sod = > — : —_— 2 
_— 2 2 — - 0 . 3 1 4 — 4 


8 F IA FE OI, - 
EK * 3 n 
3 - 


; 
* 18 
4 * 
$457 
#4 
634.4 
1 
4 
As 
. 
1 
go 
T.. - 
5 
7 
Oey. - 
* 
il 


152 The Mariners Compaſs Refified. | 
of the Staff belonging to it; and it's the Meridian Altitude T. 


or Complement "thereof, according to the Word Alt or me 
Comp. on the Staff. | 


How 10 uſe the Fore-ſtaff backward. Y Li 
1 HIS is only uſed with the Sun, and for this Purpoſe Þ He 
+ the Ten Croſs hath another Piece of Wood or Ivory Li 
put croſs it; ſo that the lower Edge of this eroſs piece 
lieth even with the middle of the Square Hole in the Ten- an 
Cross, which alſo anſwers to the middle of the T hickneſs of ne 
the Staff. on 
There is alſo a Plate of Braſs wth a "Oe A in it, ond 1 
ſo fitted, that it will ſlide off and fit the Ends of the 90, ſer 
60, or 30 Croſs: Theſe two Things added to the Fore- Þþ the 
ſtaff makes it fit for a backward Obſeryation of the Sun, I fin 
which is thus, viz. -- its 
1. According as the Meridian Altitude of the Sun, is Sta 
more or leſs, ſo uſe the go, 60 or 30 Croſs; putting it Mc 
on the Staff, the flat fide of it eyen with the flat end of the ob. 
Staff, there ſcrew it faſt; and at one End of the Croſs lip! 
on the foreſaid Braſs Plate, fo as to leave a flit Sight Cr 
through it, near the lower End of the Croſs. in 
2. Put the Ten- Croſs (having a croſs Piece on it) on tak 
the Staff, the flat ſide of it towards the other Croſs at the 
Staff's End. ; 
Turn your Back to the Sun, look through the Slit Þ 
in he Braſs, at the lower End of "the Crols, = the Sha- x 
dow at the upper End of it, lying on the Ten-Croſs in! 
the Line anſwering the middle o& the Staff, and on each 
Side of the Staff. . 
4. At the ſame Time the Horizon ſhould be ſcen 1 
(through the foreſaid Slit) to lie even with the Shadow! 
on the middle Line, in the Ten- Croſs; 3 and at each End ad 
of | it, on both ſides the Croſs. ö 
. In looking through the Slit in the Braſs, you muſt 
bring the Shadow upon the middle Line, and if inſtead offer i 
the Wunden, you only lee Water there, then wg Bo bh 2 
| ell mne 


The Mariner's Compaſs Re#iified. 153 


ide Ten- Cros nearer, till the Shadow and Horizon agree or 
r meet in the ſaid middle Line. 
6. On the contrary, looking as before, if inſtead of the 
Horizon you ſee Sky meet the Shadow on the middle 
Line; then put the Ten-Croſs from you, (till you ſee the 
oſe E and the Shadow meet together on the middle 
Or me. 
WA 7. Continue obſerving till the Sun be at the higheſt ; ; 
en- and as the Sun riſeth, you muſt draw the Ten Croſs 
3 of Þ nearer, in order to keep the onze and Shadow together 
on the ſaid middlt of it. 
8. If the Sun be fallen after you have Sanin TY 
' ſerving as before (directed) the Horizon will lie below | 
the Shadow on the middle Line; then is the obſerving 
| finiſhed at that Time: Stir not the 'Ten-Croſs out of 
its Place, for where it now ſtands (on that Side of the 
Staff belonging to the Croſs at the End of it) is the Sun's 
Meridian Altitude, or Compicment thereof, as before in 
obſerving forward. 
| lg, have ſhewed how to take an Obſervation by the 
| Croſs-ſtaff both Forward and Backward, . The next Thing 
in Order, will be to ſhew how to work it; And for that 
) on | take Notice of theſe following Rules. 


To work an Olſervation 


Sha- Þ 1. I. hs Sun or Star hath North Declination, and be 
in! I on the Meridian to the Southward of you, ſubtract 
each | the Declination from the Meridian Altitude; the Remaind- 
er is the height of the Equinoctial, or Complement of the 
ſeen Latitude North. 

adow 2. But if the Obj ect obſerved hath South Declination, 
End add; the Sum (if it exceed not 90 deg.) is the Height of 
| the Equator, or Complement of the Latitude North: If 
muſtEthe Sum exceed o deg. ſubtract go from itz the Remaind- 

ad of er is the Latitude South. 
the z. If the Object hath North Declination, and be on 
Ten- the Meridian to the Northward, add the Declination 


ta 
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to the Meridian Altitude; the Sum (if it exceed not] 
god.) is the Height of the Equator, or Complement of 
the Latitude South: But it it doth exceed go deg. ſub- 
tract god. trom the ſaid Sum, the Remainder is the Latis \ 
tude Nor | 
4. If the Sun hath South Deelination, and be to the] 
Nenkwart at Noon, ſubtract the Declination from hi; Þ 
Meridian Altitude; the Remainder is the Complement T 
the Latitude South. Su 
5. When the Sun hath no Declination, the Meridian J. 
Altitude is the Complement of the Latitude North, if he 
be South at Noon ; and the contrary. = x 
6. If the Sun be in the Zenith, and at the ſame time 77 
he: hath no Declination, you are then under the Equi. 39 
noctial. ; 
But if the Sun hath North or South Declination, and I. 
in the Zenith, the Declination is the Latitude you are in, I! 
North or South. Th 
8. If you obſerve the Sun or any Stax upon the Meridian] Sul 
beneath the Pole, add the Meridian Altitude to the Com- Thb 
plement of the Sun or Star's Declination ; the Sum is the Þ,- - 
Height of the Pole, or Latitude of the Place. . 
Theſe Eight Rules are explained by the Examples fol- 5 
lowing. ; 


Examples for working an O8crvation in North Latitude 


Example. I, A Panic at Sea, I obſerve the dun- s Meridian br 
Altitude to be 42d. 20m. South, and at 
the fame time the Sun's Declination is rod. rom. North, 
I demand the Latitude Im inn M | 
D. 


The Meridian Altitude — —— 42 : 20 South 
The Sun's Declination —— W 10 : 10 North. 7; 
The Complement of the Latitude 32 5 joy 
Subtract it from go : 
The Latitude, T am in, iss * 5 Nort 
VV e Exam! 


oY * 


not 
1 4 11 find the Sun's Meridian Altitude to be 65 deg. 10 min. 
ue South; 1 demand the Latitude! 


the! 


1 his 


nt of Þ 


1dian 


time 


and 
e in, 


1dian 
Zom- 


8 the i 


fol- 


de. 


idian 
nd at 
orth, 


South 
North 


Forth 
ample 


| . M. 
The Man Altitude — 635 10 South 
The Sun's Declination Subtract 20: 22 North 
T he Complement of the Latitude 44 : a . 
Subtract it from — — 900: 


f Fe Latitude 1 am in, is — — 45 
if he 
17575 J find the Sun's Meridian Altitude to be 26 deg. 


qui. 30 min. South; 1 demand the Latitude Jam in? 


The Meridian Allltuds — — — 26 30 \ hath 
The Sun's Declination — add 21 : 15 South 
The Complement of the Latitude 47 11 
Subtract, it from _— ͤ 

[7 be: Latitude I am in, is — 42 : 15? © North 


1 find the Sun's Meridian Altitude by Obſervation to be 
58 deg. 45 min. South 1 the Latitude E am 
In e RY 5 81 


ae 8 M. 

W eg Altitude . 5 Sah 
The Declination nr — —— 3 1 14 North 
The Complement of the Latitude — . 
pubtraCt it from — _ : OO 

; The Latitude Jam in, 3 : 29 North 
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Exanidle 2. Being at Sea the 22d of May, Anno 1759. 


T2 ; North 


Example 3. Denz at 82 the ao of November, As 


Traps 4. At Sea, the 25th of C April Anno, 1762 


Example” Admit 5 12th Day of _ 1763, I 
ind the Fun Meridian Altitude, bs Obſervation to be 
2 des 3. Im min. North; 1 many te Latitude I am * 4 
. he 


„ 35 
-_ 


. be Mariner. Compaſs Refified. 
| D. M. 


Meridian Algitude ———> — — 50: 35 Nor f) « 
oun's Declination — — add 23: 10 Noh} 
From it ſubtract — 1 00 8 
The Latitude I am in, 18 — — | 1 3: : 45 North 1 
i | g 
Zremdls 6. - Admit, Auguſt 22, 1771, che Sun's Merl. 
dian Altitude was obſerved to be 8 5d. 15m. North; IÞ G 
demand the Latitude of that Place? D. 3 
The Meridian Altitude —— — 85: 45 North ; 
Sun's Declination = — add 11 : 54 Notth F 
F 
From it ſubtract FF b 1 
The Latitude of the Place i is 06 09 ont N 1. 


_ Reamble Ns Admit, in a 5 Ship at "EY June, 19, 1772 6 | 1 


| the Sun's Meridian Altitude is 6d. 46m. North; 1 de 3 
mand the Latitude the Ship is in? 5 = E. 
The Meridian Altitude — 66 46 Nor ; ſer 


The Sun's Declination 


— i 23 : 28 Nora 
Complement of the Latitude | go: 14 
From it ſubtrackt — — a 00 


— — 


* Ship is peer under the Kauz oo : 14 South 


ud the Latitude; by ob ſerving the Stars. 
ob: J obſerve. "the: Bile, Fe e upon ti 


s 10 
A Meridian, and find his Meri ian Altitudg 4 
70 be 500 zom. South; 1 demand the T atitude I am 1 . 4 


- Examp 
Bramp. 
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: , "Wks 
rth | Sun's Declination of hs Bull's Eye is TJ Ig : 56 North 


th The Meridian Altitude of the Star 50: 30 South 


The Star's Declination 


| Complement of Latitude-i 18 
, Subtract it from 


34 34 


— * 


orth 
Tort. Example 9. Admit 1 -oblerve die bright Star | in the 
| Great Dog's Month, and I find his Meridian Altitude to be 


13 Sd, 45m. South; I demand the Latitude Jam in? 
5 e 
al The Declin. of the Great Dag? $ Mouth i is — 16: 21 "OY 


The Star” 8 Declination — | 


The Height of the Equator is — —— 52 66 
| SubtraCt it from — —— — 90 00 


Ihe Latitude I am in, 1 — — N 54 North 


forth Þ 


WI Example for working an 22 in South Latitud e. 
Ban. 10. \ Dmit the Toth. Day of My Anno, 1770, 


I find the Sun's Meridian Altitude, by Ob- 


Nori . to be 62d. oom. North; I! demand the Latititude 
Norti | the Ship is in ? 
. 


The Meridian Altitude: . - 00 _ 


| The Sun's Declination — — add | 17 : 39 North 


outh | The Complement of as: Latitude, is — 79 : 39 
Subtract it from {© — 900 00. 


n. The Latitude ti the Ship 3 is in, is dn "OO583 T South 


the 
Ttitud Example 11. Admit the 1 5th BY of Fanuary, Anno 


in? £7772, in Longitude 150d. Eaſt, I find the Meridian Alti- 


Tha tude, by Obſervation, to be 58d. 4 45m. North; 3 I demand 
The 


the Latitude the Ship is in? 


x 


fabtrat t 15 56 North 


The Latitude I: am in, — — 55 20 North | 


The Meridian Altitude of the Star —.— 35 : 45 South 
add 16 : 21 South 
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The Sun's Declination -in the Meridian of London, e 
the Isth of January i is 21d. 12m. the daily Difference dt FA 
this Time is 11m. decreaſing ; therefore (in the Table of 
Proportion) in Page 20, you will find the Proportional 7 
Minutes to be 5m. which add to the Declinalion in the 
Meridian of London, the Sum is 21d, 17m. South; the Þ 
Sun's true Declination tor the SOT of 150d: Eaſt. 


The Meridian Altitude — 58 45 North! 
The Sun's Declinatiol tube! 21 : 17 South 


Complement of the Latitude, is 37: 28 
Subtract it from 90: 00 


The Latitude the Ship is in, is ——— — 53 7 32 South 1 
Example 12. Admit, the 12th Day of Fuly, Aw: 
1763, I find the Sun's Meridian Altitude to be 66 deg, 
52 min. North; I demand the Latitude! Dr: M. 
The Meridian Altitude — 66 2 52 North 1 
The Sun's Declination HF 22: 03 North] 
Complement of the Latitude 3 is ——— 88 55 I 
Subtract it from > 90: * 00 F 
Latitude required, is — orf : os South 
Example 13. A Ship at Sea, oy Sun's Hechinatidn' be. 
ing 15d. 3om. South, and the Sun's Meridian Altitude. 
.8od. 45m. South. I demafid the Latitude the Ship ls 1 in? Þ 
Anſw. The Latitude is 6d. 15m. South. 
Example 14. The Sun's Declination being 4 14m, ( 
South, and his Meridian Altitude 79d. 38m. South; 1 
demand the Latitude 
Anſio. The Latitude is 6d, 52m. n N 
Note 1. If you obſerve by the lower Part of the gan { 
you muſt add 16m, for the Sun's Semidiameter, and the] 
Sum will be the true Altitude of the Sun's Center. 
Note 2. If you obſerve by the upper Limb of the Jun, 
ſubtract 6m, the Remainder- is the Altitude of the Bun“ 
. $3560 . 


4 $ 1 5 a 4 
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De Figure F the QU ADRANT, 


forth Þ. 


Huth 


ge r 


A 10 | 


forth N 
. Deſcription and Li of the QUADRANT, 


out!! 5 : . T7. 
1 be FFP HIS Inftrument (called a Quadrant, firſt invented 
tituceſtt by our Countryman Capt. Davis, and thence called 
n: Davis's Quadrant) is of a very eommodious; Form; at 
 Wreſent the moſt general approved Inftrument at Sea, for 
14m. Ibſerving the Sun's Meridian Altitude. ö ! 
th; I The Form of it (as in the Figure prefixed) may be of 


ut the moſt general now made, are Quadrants of 24 
iches Radius, with one Arch 65 degrees, the other 25 


24 ſegrees, and a Glaſs in the Shadow Vane. 


e Jung 
> Sun's 
Thi 


A 


nce it hath the Denomination of a Quadrant. 


Iny Radius or Length, between 18 Inches and 3 Feet; 


= 250 ena 


— 1, — — 


The principal Parts are three Vanes and two Arches on 
hich Arches the degrees both together make god. from 


# $110 
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The Horizon Vane (mark'd in the foregoing Figure A, 
and with it's Name) reſpects the Horizon in Time of ob- 
ſerving: That which gives the Shadow marked B, is the Þ 1 
Shadow Vane : and that through which you are to look for Þ * 
both Shadow and Horizon marked C, is termed the Sig}; th 
Fane: And all theſe are noted in the Figure by their Names, ! 

Of the tub Arches. The leſſer noted DE, is called the to 
6oth Arch; becauſe it formerly contained no more than cle 
60 Degrees, and is ſo numbred in the Figure, but now it 
often contains 65, and ſometimes 70 degrees: This Arch ad 
iS ** ſmall Radius; being ſo deſign'd that the Shadow] the 
Vage uſed on it; being at fo ſmall Diſtance from the Hori-Þ 
 Zoft Vane, on which its Shadow (in time of obſerving) is to fl 
fall; might be more viſible to the Eye of the Obſerver. ö 
This Little Arch is divided ſometimes but into every n 
5 degrees, and never leſs than every ſingle degree: Its 
numbred from the upper End E, with o, 5, 105 15, 20, 
. downwards to D, where it ends in the Line ADF (f Ho 
Line in the middle of the longer Leg of the Quadrant)! 
at 60, 65, or 70 degrees, according as the other Arch i 
divided; fo that the Numbers at D and F together, mut, 
always make 90 degrees. FF 

The Greater Arch, GF, is called the 3oth Arch: its 
of a large Radius, that it might contain the leſſer Diviſionß 
of a degree; and being of a competent Breadth; thereof Pe 
are uſually deſcribed 9 Ie Circles; interſected with - 
three Diagonal Lines in each Degree, making each Inter- 
ſection two Minutes of a Degree. | | 


The great Arch is divided on the Limb into Degree | 
oy long Strokes, each again ſubdivided into fix equi 
Parts by ſhorter Strokes; each ſmall Diviſion being 10 _ 
Minutes, and are numbred from the lower End G, with 
$2.70, 15. Se. upwards to F, where it ends in the 5. 
Line ADF, either at 20, 25, or 30 Degrees: The F- 5 
gures always at F and D together make go, as in this Fi 6 


e. 
AT The 


| A, 
ob- 
; the Þ 


« for Þ 


the 
than 
Wit 


Arch 


dow 
Jori- ! 


every! 
It's 
„ 20 
2 af 
rant) 
ch 13 


'* its 


11hon 
1erconil 


| wil 


Inter 


epresÞ 
equi 

18 10 

win 


n the 
he Fir 
his Fi- 


Thi 


muſt 5 
ight Vane a little higher towards F; on the contrary, if 


The Uſe of the Quadrant. 


g FT HIS Inſtrument is rarely uſed other wiſe than to obſerve 
| the Sun's Meridian Altitude ; 3. which to perform, I 


5 iu deſcribe. 


mes Þ 
to the Center A ; 


Put the Horizon Vane AB on the End . and Cloe 


the Complement $f the Altitude by 15 or 20 Degrees. 


Horizon appear thro' the faid Slit in the Horizon Vane, 
the Vanes on the parame ſtand at the Sun's ron 
Altitude. 

3. But if the Sky appear inſtead of the Horizon, ide the 


the Sea appear inſtead of the Horizon, then flide the Sight 
Wane lower towards G; continue fo to do till the Horizon 
ppear thro” the Horizon Vane. 

4. In order to obtain the Meridian Altitude (which is 
% greateſt Altitude the Sun will have that Day, and the 
ung uſed to find the Latitude) continue obſerving; and as 
the Sun riſes, the Sea will appear thro' the Hori izon Vane ; 

In! the Sight Vane muſt be ſhd lower accordingly : Thus 


ontinue obſerving, as often as may be convenient, till the 


jun is at the higheſt. 

5. When the Sun begins to fall, 
rough the Horizon Vane, inſtead of che Horizon; then 
eſiſt obſerving for that Day. 

6. Having 
the Shade Vane ſtandeth at, to the degrees and min, 
ut ay the Inſide of the ps * their Sum! is the Com- 
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the Sight Vane put on the Arch GFE, 
cloſe to the Back of it; and the Shadow Vane put on the. 
little Arch DE, eloſe to the Back of it, and fix the upper 
Idge of the Shadow Vane to a Number of Degrees leſs than 


2. The Vanes being thus fixed upon the Quadrant, 
is to turning your Back towards the Sun, the End G in your 
Hand, and F uppermoſt, look thro' the Sight Vane, cau- 
Sing the upper Edge of the Shade of the Shadow Vane to 
lie upon the upper Edge of the Slit in the Horizon Vane, 


where is drawn a black Line; at the ſame time, if the 


the Sky will appear 


tt er 
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thus done, add the degrees the upper Edge | 
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162 The Mariner's Compaſs Rectiſied. 
plement of the Sun's Meridian Altitude, or the Diſtance 


of the upper Edge of the Sun from the Zenith; to which“ 
Sum add 16m. the Sun's Semidiameter, and the laſt Sum 


is the Diſtance of the Sun's Center from the Zenith, being 
the true Complement of the Sun's Meridian Altitude. 


Note, The upper Edge the Shade of the Shadoyfþ 


Vane reſpects the upper Limb of the Sun, and the lower 


Edge of the ſaid Shade anſwers to the lower Limb of th 
Sun; ſo that obſerving by the firft, you are to add 16 
minutes; on the contrary, obſerving by the latter, ſub. 


tract 16 minutes, to, or irom what's on the Quadrant, 


the Sum or- Difference is the Diſtance of the Sun's Cent 
from the Zenith, called his Zenith Diſtance, or Comple. 


ment of his Meridian Altitude. | 


Thus I have ſhewed how to take an Obſervation wi! E 
the Quadrant; I come now to ſhew how to work it.! 
| the k 
Fore-ſtaff and Quadrant, is only this; By the Fore-ſtaf 
you take the Altitude, by the Quadrant the Complement 
or the Diſtance of the Sun from the 


The Difference in working an Obſervation taken by 


of the Altitude, 
Zenith. | 


Altitude is the Diſtance of the Sun from the Horizon; |: 
therefore if you ſubtract the Complement of the Altitude 


from god. the Remainder is the Altitude; which you may 


uſe as in the Uſe of the Fore-ſtaff, in Page 151. 


But it's ufual to work Obſervations (made by the Quz- 


drant) by the Complement of the Sun's Meridian Alt. 
tude : I will therefore give ſome general Rules, and ſome 
particular Examples for their Explanation. 


The General Rules are, 


. | 


Sun's Declination to the Zenith Diſtance, or (Complement 
of the Sun's Meridian Altitude) the Sum is the Latitude 

you are in North, = 3 
2. If the Sun be to the Southward of you, and hat 
South Declination, ſubtract the Sun's Declination an 
the 


F the Sun hath North Declination, and upon the 
Meridian te the Southward of the Obſerver, add the 


+ 


# 


ANCE 
zhick I 


Sum 


being 


adoy Þ- 


ower 


{ the 


d 1 
- ſub- 


Irant, $3 

enter 

North. 

Il might have given more general Rules; but if you _— | 

derſtand thoſe eight Rules for the Uſe of the Fore- ſtaff, you 
can't err in theſe, for uſing the Quadrant: And for their 

y the E | 

e-ſtaiÞ 

ement i 

= | Exanpl 1. 0 N che roth of April, 1755, the Sun —_ 

izon;Þ 

? by Obſervation, found his Zenith Diſtance, or Complement 


mple- 


| wih 


rk it. 


n the 


titude 
u may 


> Qin 
1 Alt: 
| ſore 


on the? 
dd the! 
lement 
atitudl 


d hat 
from 


the 


4 
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the Zenith Diſtance, the Remainder will be tlie Latitude 
you are in, North: But if the Declination exceed the Ze- 


nith Diſtance ſubtract the leſs from the greater, and the Re- 
1 mainder is the Latitude, South, _ 


3. If the Sun be to the Northward of you, and hath 


South Declination, add the Sun's Declination to his Zenith 
- Diſtance, the Sum will be the Latitude, South. 
4. In the Sun be to the Northward of you, and hath 
| North Declination, ſubtract the Sun's Declination from 


his Zenith Diſtance, the Remainder will be the Latitude, 
South; but if the Declination exceed the Zenith Diſtance, 
ſubtract the lefs from the greater, and it gives the Laritude, 


| Explanation, lee the Examples * 


1 lin an Obſervation in the North Latitude. 


comes to the Meridian in the South, and 


of his Meridian Altitude, to be 34d. 1 5 that is, his upper 
Limb was ſo much from the Zenith: demand the Latitude 
of the Place of Obſervation! ? 
„„ 
| Compl. of the Sun's Meridian Altitude — 34 : 47 South 
The Sun's Semidiameter — add 00 2: 16 
Diſtance of the Sun's Center from Zenith— 3 35 : 03 South 
Declination— — —— add 07 : 54 North 
Latitude of the Place required, is = 42 57 North 


Example 2. The 14th Day of Auguſt, Anno 1755. 1 
find the Complement of the Sun s Meridian Altitude, b 


Obſervation, to be 28d. 48m. South; 1 demand the Lati- 
tude the Ship is in? 1 
2 


Comp. 


. 
1 


f 4 
in 


tude the Ship is in? 
Sun's Decli nation 


The Sun's Semidiamer — 
The Sun's true Zenith Diſtance, ſubtra£t 10: 31 North 
Latitude the Ship is in, is — —— 
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B. X. 
Comp, of the Sun's | Meridian Altitude — 28 : 48 South 
Sun's Semidiameter —— add 00 : 16 


' Diſtance of the Sun's Center from Zenith. 29 : 04 "South 


The Sun's Declination 
The Latitude the Ship is in, i ——— 


add 14 : 29 Nortu 


— — — 7— —— 


- 43 : 33 North 


Example 3 October 3. 1755. I ind the e 
of the Sun's Meridian Altitude, by Obſervation to be 47 


35m. South; I demand the Latitude I am in? 


*. 
Comp. of the Sun's Meridian Altitude 47: 35 South 
Sun's Semidiamete ————— —— add 00 1 186 


Diſtance of the Sun's Center from Zenith — 47 : 51 ; South 
The Sun's Declination -——— —— ſubtract act 03 : 54 South 


The Latitude the Ship is in, is ——-——. 43 : 


Example 4. The 5th Day of . Anno 1755 
find the Complement of the Sun's Meridian Altitude, by 
Obſervation, to be 52d. oom. South 3 I demand the Late 
t tude the Ship is in? | D M.- 
Compl. of the Sun's Meridian Altitude — 52: oo South 
Sun's Semidiameter— -— add OO : 16 


Diſtance of the Sun's Center RE Zenith 52 : 16 South 
*Phe Declination of the Sun —— ſubtract 15: 40 South 


Latitude the Ship 1 IS in, „%o 36 : 36 Nont 


Example 3. The 27th of May, 17555 the Sun to the 
ares 19} of me, and the Complement of his Meridian 
Altitude by Obſervation is lod. 15m. I demand the Lati. 

oe a 
21: 17 North 
Complement of Sun's Meridian Altitude — IO : 15 North 
—— add oO: 16 


2-208 — , 


— 


10 $9 6 North 
rant 


* 


43 : 59 Nom 
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EM oo as 
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Huth 
Jorth 
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idlan 


Lati. 


Forth 
North 


Jorth 
Jorth 
ah 


> Sun's Declination- 


: Diſt. of the San 5 ; Center from Zenith, Subtr. 600 
[ Latitude the Ship is in, is 


E citude 165 deg. Weſt, and the ol being 
| dian, I find by Obſervation; the upper 
Sun is 10d. $A to the Northward of my Zenith ? de- 

mand the Latitude the Ship. is in? 


; Sun's Central Diſt. from the Zenith ſubtr. 


Latitude the Ship | is in, IS — ————— 
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Example 6. Admit the 29th Day of June, Arno 17 59,, 


Fl the Sun upon the Meridian, I find by Oblervation the upper 
| Limb of the Sun is 6d. 42m. to the Northward of my Ze- 
nith; ] demand the Latitude I am in? 


S # I. 
423 7 North 


6 — 


N Sun's upper Marg. Diane from Zen. — 6: 42 North 
dun's e — ED 


eo : 16 


—— 


381 North 


— — 


16 1 9 "Noh. 
1759, in Lon- 
upon the Meri- 
Margin of the 


— 


Examp. 7. The 21ft of Fuly, Anno, 


The Sun's Declination at London o: 34 North 
Proportional min, for Longitude ſubtract oo: ; 


—— — 


ö Sun's' Declination in the Meridian given — 20: 27 North 


Sun's Supreme Marg. Dift. from Zenith — 16 45 North 
| Sun's Semidiameter — — 


add O00 16 


17 : OI North 


0 3: 26 North 


22 king an Obſervation in South Latitude. 


; Example 8. 1 14th Day of Fuly, Anno 1759, in 


Longitude 120 deg. Eaſt, and the Sun 


being upon the Meridian, I find the Complement of his 
| Meridian Altitude by Obſcrvatior, to be 48d. 25m. North; 
I demand the Latitude the Ship is in? 
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| Sun's Central Diſtance from the Zenith — 48 : 44 North a 
The Latitude the Ship is in, is ——— 26 : 38 Soul 


gitude 120 deg. Weſt, and the Complement of the Sun! 


demand the Latitude the Ship is in! 


Comp. of the Sun's Meridian Altitude — 27 : 20 Nori 


Sun's Central Diſtance from the Zenith — 27 : 45 Nord 


_ Obſervation the Complement of the Sun's Meridian Alti. 


Sun's Semidiameter . add oo : 16 ⁶6 
Sun's Central Diſt, from the Zenith ſubtr. — 15: 26 SouthÞ 
The Declination of the Sun —— 23 


work an Obſervation with more Exactneſßs than hath been] 


166 The Mariner's Compaſs Reftified. 
Comp. of the Sun's Meridian Altitude —— 48 : 28 North! 
Sun's Semidiameter ——— add oo: 16 


Sun's Declination for the Longit. ſubtract — 21 


Example 9. The 25th of Ofober, Anno 1758, in Lon. | 
Meridian Altitude, by Obſervation, is 27d. 29m. North; te 


* 


D. M. 


Sun's Semidiameter ——— —— add— 00 : 16 


The Declination of the Sun Prop. ——add 12 : 16 SoutiÞ Ed 
The Latitude the Ship is in, is — — 39 : 45 South 


Example 10. Admit the 24th of December, Anns, 1758, i | 
I find the Sun upon the South Part of the Meridian, and by! 


tude 15d. 1om. I demand the Latitude the Ship iP 


in? 
Compl. of the Sun's Meridian Altitude — 15 : 10 South : 


| — 23 : 27 South 
Latitude ths Ship is in, is ——=———08 of South 


Thus much I thought neceſſary to add by way of Expla- 
nation upon the foregoing Rules, in Page 161, which ſthew| 
a perfect Way, by often Obſerving ; that is, how to take and} 


formerly uſed. 
Pe Wen Nat 1 
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8 The Deſcription and Uſe of the NO CT URN AI. 


Bob] 7% 2 SOR 

"oe &. T HE Ne#urnal conſiſts of three Parts; the firſt 
ih I termed the Unmoveable Part, is the broadeſt and 
1 preateſt; on which is a Handle to hold it 
Obſervation, or uſing it. 


te and 
| been 2 
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Note 1. The Sun's Semidiameter, here added to the 


| the Arch, the Quadrant then ſheweth the true Comple- 


ter from the 


nd by the middle or Center of the Glaſs, to the Degrees on the 
Alti. 
ip is 


Complement of its Meridian Altitude, may be placed 
on the Quadrant, that its Addition by the Pen may be 
omitted. For this Purpoſe the Quadrants have on the 
back Edge of the.little Arch (every 5 degrees numbred, 
oo" from thoſe on the flat Side) the Semidiameter 
[of the Sun: So that placing the upper Edge of the Sha- 
dow Vane to the Degree on the forefaid Back Edge of 


. 5 


ment of the Altitude, or the Diſtance of the Sun's Cene 
Zenith : which prevents adding 16 min. after 
Rigg. ĩ˙ oy Py N 
Note 2. There is another Contrivance of late, which 
is putting a Convex Glaſs in» the middle of the Edge of 
the Horizon Vane ; which Glaſe, in Time of obſerving, 
+ to caſt an illuminated Spot on a round black Spot 
made in the Horizon Vane: This is uſeful when the 
Tage of the Shade of the Shadow Vane is not very conſpi- 
tuous, that being diſcernable when the latter is not. Ihe 
manner is thus: e 2 


& 


ber that part of the Shadow Vane, which is right againſt 


ttle Arch, and then cauſe the .enlightned Spot of the 
Glaſs to lie on the black Spot or Circle on the Horizon 
Vane; at the ſame Time look for the Horizon through 
It, as before directed, in Page 160: So you will have (ob- 
kerving by this Glaſs in the Vane) the true Complement 
of the Sun's Altitude, or the Diſtance of his Center from 
tic Zenith. | 


by, in time ot 


L Da 


5 4 
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168 The Mariners Compaſs Rectified. 
On the foreſide of which, in the outermoſt Circle, are 
the twelve Months, and each Month ſubdivided into its its 
reſpective Days; they are counted towards the Right-hand, J vi 
marked with their Names, or the firſt Letters thereof; as C 
Fon for January, Feb. for February, Mar. for March, &c. © to 

ithin the Circle of Months is a Circle divided into 24 Jof 
equal Parts or Hours, each Hour divided into Halves I fe 
8 Quarters; uſed to find the Time of Full Sea or High. 8 

ater. 5 
On the Back-fide of this Part, are the 32 Points of the ? 
Mariner Compaſs, South uppermoſt, | and Eaſt on the 
Left-hand : To each Point is ſet the Declination of the Þ 
North Star, above or under the Pole; ; which is known by 
Und. for Under, Abo. for Above. | 

There has formerly been made two Sorts of Noifhuroals | 
one for the Great Bear, the other for the Little Bear: 
Thoſe made for the Guards of the Great Bear, or Charles 
Mane, commonly called the two Pointers, have February 
at the Top ; but thoſe made for the Guards for the Little 
Bear, have April at the Top : But they are now made for 
both Bears in one Nocturnal, and are known by having 
either two Circles of Months, marked GB and LB; or 
two ſhort Teeth or Indices, proceeding from the ſecond 
or middle Part of it, marked GB and LB; ſignifying Great 
Bear, or Little Bear. 

2. The ſecond moveable middle Part hath two Circles on 
it; the outermoſt is divided into the 29 Days and a half of 
the Moon's Age; the innermoſt is divided into 24 equal 
Parts or Hours, each Hour ſubdivided into Halfs and Quar- 
ters; this Part hath a Tooth, or ſhort Index proceeding 
1 from it, with the Edge continued in a Right line from the 

Center, which is to be ſet to the Day of the Month when 
ufed : Some have two Indices, marked G on one, and L 
on the other; G ſtanding for Great Bear, and L for Little 
Bear; ſignifying the Nocturnal is ade for both Bears; 
and may be uſed for either. 


3. The 
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3. The third and moveable Part is called the Index; 
its uppermoſt, on the Fore ſide of the Inſtrument, ha- 
ving one Edge proceeding in a Right line from the 
Center, which (in Time of Obſervation) muſt be turned 
to the Guards: Through all three Pieces, in the Center 
of the Inſtrument, is a Hole, through which you are to 
| ſee the North Star, when the Index is turned to the 
| Guards. | Pe | | 


© The Uſe of the Nocturnal. 


; BY it may be found the Hour of the Night, the Bearing 
V of the Guards, and the Declination of the North Star 
from the Pole; by which may be found the Latitude, as 

| ſhall be ſhewed in order. - . 


. r. To find the Hour of the Night. 

I. Place the Index of the ſecond, or middle Piece, 
to the Day of the Month; where it is to be kept, till 
the Obſervation is ended: Then taking the Handle in 
your Hand, with the Fore-ſide towards you, and hold- 
ing it upright, (which you may diſcern when you do ſo, 
by the Tip on the Top of the firſt or great Part of the 
Nocturnal) look through the Hole in the Center for the 
North Star. 3 1 „„ 
2. Turn that Edge of the long Index, which pro- 
ceedeth from the Center to the Bark ſeeing at the 
fame Time the North Star through that Hole: Then will 
the Index ſhew the Hour of the Night on the ſecond, or 
middle Part, 55 3 = FE. 


The 


1% The Mariner's Compaſs ReSifid. 


The Figure of the NocTuRNat. [li 


The Mariner's Compaſs Rectiſied. 17· 
2. To find the Bearing of the Guards, either of the 
Little or Great Bear; that is, upon what Point of the 
Compaſs they are, and thereby the North Star's Declination 
from the Pole. - 


I. Having obſerved all the particuiar Directions as be- 
fore, in finding the Hour of the Night, you muſt ſee the 
Hole, and the Guards by the Edge 


North Star through the 
Jof the long Index. F 
2. Then look on the Back- ſide of the Nocturnal, what 
Point of the Compaſs ſtandeth againſt the foreſaid Edge of 


aid Point of the Compaſs is figured the North Star's De- 
elination from the Pole at that Time, either above or 


In the Morning, obſerving the Pointers or Guards of the 
Great Bear by the Edge of the Index; I demand their Bear- 
ing, and Declination of the North Star. 


with, and on the Back- ſide of the Nocturnal, is S. W. by 


g Example 2, The 24th of February, J obſerve (accord- 
Ig to the Directions before given) at Seven of the Clock in 


te Evening, the Guard of the Little Bear by the Edge of 
be long Index: I demand their Bearing, and Declination 


W the North Star? LD uy x71 
Seeing the North Star thro' the Hole in the middle, and 


he Guard of the Little Bear by the Edge of the Long Index, 


dote always that Edge reſpecting the Center of the Inſtru- 


ent) and the Index cutting Seyen of the Clock; then on 
e Back-fide of the Nocturnal, and againſt the ſaid Edge of 
e Index, is N. E. the Point of their Bearing; and on the 
bd Point is figured od. 35m. Abo. which ſignifieth the 
„, 71 erth Star is then 25 Minutes above the Pole, in the Circle 


the Index which hs the Bearing of the Guards; and at the 


1 * 


Example 1. The 20th of December, at Six of the Clock 


Right againſt the Edge of that Index you obſerve 


— . , 
FLY — A * * 


5. the Point of the Compaſs required; and on the ſaid 
Foint of the Compaſs is 2d. 33m. und. ſignifying the Nortn 
7 is then 2d. 33m. under the Pole, in the Circle marked 
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3. To find the Moon's Southing by the Nocturnal. x 
To do this, look the Moon's Age in the outermoſt Circle} g 
on the middle or ſecond Piece on the Nocturnal; ai 


right againſt it, in the innermoſt Circle of the ſame Vick f 
is the Southing. a 


ch N If the Moon be 19 Days old, 1 demand FF 
Sou 7 hi N 9 b a i 
Right againſt I9, in the outermoſt Circle, is almoſt 34 


in the innermoſt Circle; which is half an Hour paſt Thea 15 


of the Clock in the Morning nearly, the Time of tag 
Moon's coming to the South. 4 
4. To find the Time of Full Sea by the Nocturnal. 1 

7. Sct the ſhort Index of the middle Part which ſtand 


at 12, to the Time of Full Sea, on the New or Fuß. 


Moon (for the Place propoſed) in the innermoſt Circle 4 


the 8 Piece. 


Keeping that there, bring the long Index to th f 


| Moon s (Southing, or) Age, on the middle Piece. 


Then right againſt the long Index, and in the inne 
moſt Circle on the great Piece, is the Time of Full 8 


required. 


Example. The Moon being 19 Dew old, 7 demand | | 
Time © Full Sea at Graveſend? _ | 

1. Bring the Index of the middle Part (which ftands 
12) to 1 2 Hour, which is N. N. E and S. S. W. the Po 
of the Compaſs making Full-Sea at Graveſend, (on the Ne 
and Full Moon) in the innermoſt Circle of 24 Hours 


the great Piece, keeping that faſt there. 


2. Turn the long Index to 19 Days (the Moon's Age, IM. 
to 31 Hours the Moon's Southing) on the middle Piece. 
3. Then right againſt the long Index, and in f 
innermoſt Circle (on the great Piece) is 5 Hours, 


Time of Full Sea, or High-Water | in the Morning, i 
Graveſend. 
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1 To find the Latitude by the Nocturnal and Fore-ſtaff. | 4 


irc} ® 1. Find the North Star's Declination from the Pole, by 

; anl Nn with the Nocturnal, as directed in Example E 

ich and 2, of the ſecond Uſe, in Page 171; 

1 2. Then (at the ſame Time) with a F ore- ſtaff, take the 
Altitude of the North Star. 

L If the North Star be above the Foe” ſubtract, its 


8 
54 5 


oft 24 Peehnaüen from (if under, add to) its Altitude: Ihe Sum L 
00 Ir Difference is the Latitude required. EL | 
a | | Brample. Suppoſe the 14th of January, at Seven of the if 
"TT £ Hock in the Evening obſerving wich the Nocturnal, you þ 
and Ind the Guard of the Little Bear to bear N. E. which is od. 

pal zm. above the Pole; and at the ſame time, by the Fore- 1 
oy le 1 Haff, find the Altitude of the North Star 42d. om. I de- + 
e 1 ſand the Latitude of the Place ? 

to tis . N. 
rom the Altitude of the North Star — 1 10 

Pp 4 qubtract its Declination above the Pole —— 00 : 35 
Full Aemainder is the Latitude required 41 : 35 North 

| g | 

Example 2. The 20th of December, at Six of the Clock 
mand f che Morning, obſerving with the Nocturnal, I find the 
a le e or Pointers of the Great Bear S. W. by 8. which is 
ſtands . 33m. under the Pole: and at the ſame "Time, by the 
the Pol Raf find the Altitude of the North Star 45d. 22m. I 
the NeWmand the Latitude of the Place of Obſervation?--:--:--:;; 
Hours « D. * 
Bo the Altitude of the North Ge £6 

© Age, dd its Declination from the Pole under — 02: = 
2 5 Aris the Latitude required - * 55. North 
| _ ho 
1 85 | The Deſcription and Uſe of Gunter's Scale. 


HIS Inſtrument, for its quick and eaſy Diſpatch of 
we moſt common and uſeful Proportions, deſerves 


| _ 


194 The Mariner's Compaſs Refiified. 

are generally to be known in its Uſes, as by its Name: 

On that Account we ſhall firſt give on its Deſcription before 
its manifold Uſes, as brief and plain as poſſible. | 
I. Gunter Scale (fo called from Mr. Gunter, its firf 
Contriver) is uſually made of Box Wood, commonly two 
Feet long, and one Lach and a half broad 3 on which are 
placed the Lines or Scales of Numbers, Sines; Tangent, 
Be There are two Sorts, the Long Gunter, and the 
| Sliding-Gunter : On both Sorts are the fame Lines, . 
differently uſed ; the firſt Sort with the Compaſſes, the lat 
ter by Sliding. 

2. The Lines generally ſet on Cuntir's 3s are eight 
and have their Names at the Right-hand End there, 

under one another, thus; Sine Rumb, Tang. Rumb. 6 
Numbers, Sines, Verſed Sines, Tangents, Meridian (for #7 ; 
Meridional Parts) and Equal Parts. A 
23. The Sine Rumb, and Tang. Rumb, are both Points of 
the Mariner's Compaſs : ; the firſt is figured from the Left 
hand towards the Right, with 1, 2, 3, 45 55 6, 7, and 8, at 
which is a Braſs Center- pin; the latter is figured thus, 1, i, 
3, and 4, at the ſaid Center- pin, and thence back again 
towards the Left-hand with 5, 6, and 7; each Point in both 
Lines (where it can) is ſubdivided into Halfs and Quarters; N 
Theſe two Lines are a” uſeful in Navigation. 

4. The next under Tang. Rumb, is the Line of Num. 
bers, figured thus; near the Left-hand End it 8 0 i 
1, and towards the Right-hand is 2, 3, 4, 5, 6, 7, 8 „ 9j 
then 1 in the middle, at which is a Brafs Center-pin ; going 
ſtill on 2, 8 4, 5, 6, 7, 8, 9, and x0 at the End, when 
is another Center-pin: This Line is of general Uſe, an 
requires the larger Account of it; wherefore take theſe three 
following Notes for the Line of N umbers. 
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Note 1. All the Nate on this Line may be taken ſong 
as they land; or be increaſed, or diminiſhed at 7 4 
fo it be in Decuple or Ten-fold Proportion, That is, thi 


frſt 1 may be counted for 1, or 10, or 100, or 1000, &. 
the 
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1e: | then the next 2 is accordingly 2, or 20, or 200, or 
ore 2000, c. Again, the firſt 1 may be reckoned for 1. 


Tenth, or 1 Hundreth, or for x Thouſandth Part, &c. 
firk then the next 2 is 2 Tenths, or 2 Hundreds, or 2 


two Tboufandth „. 
are So that if the firſt 1 be eſteemed 1 the middle 1 is 


nts, Frag 10; and 2 to its Right-hand is then 20, 3 is 


the 30, 4 is 40, and 10 at the End is 100. Again, if the 


uh firſt 1 be counted 10, the next 2 is 20, 3 is 30, and 


ſo on, making che middle 1 now 100; the next 2 is 


200, 3 is 300, '4 is 4005. and 10 at the End is now 


ght, 1000. 


reof, i In like manner, if the "TY be eſteemed for 1 Tenth - 


imb, Þ Fart, the next 2 is 2 Tenths, and the middle 1 is 
(or; and the next 2 is 2, and 10 at the End is now 10. 
Again, if the firſt 1 be counted for 1 Hundredth Part, 


ats of 
Left 
8, at 
17 4 
again 
bon! Note 2. 4s the Figures are 8 or 3 in 
Tters bir Value, ſo in like manner muſt all the intermediate 

roter or Subdiviſions be increaſed or decreaſed : That 


10 Hundredth Parts, or 1 Tenth Part ; and the next 2 is 


; umber or Integer. 


Num- IF, if the firſt 1 (at the Left-hand) be counted 1, then 2 
ins Mon the Right-hand of it) is 2; and each Sub-diviſion be- 
8, oi veen them now is one Tenth Part, and ſo all the way to 
going the middle 1, which now is 10; the next 2 is 20. Now 
when de longer Strokes between 1 and and 2 are to be counted 
., anom 1, thus 11, 12, (Where is a Braſs-pin) then 13, 14, 
> thre 5, (ſomething a longer Stroke than the reſt) then 16, 17, 


o; from whence the longer Strokes between the Fi- 
res are Units, thus 21, 22, 23, Cc. to 3, which now 
30; and the ſhorter Strokes between them, each 


the next 2 is 2 Hundredth Parts; the middle 1 is now 


2 Tenth Parts; and 10 at the End, 1 is now but I . 


bo, 19, and 20, at the Figure 2: And all the ſhorter . 
Krokes between theſe longer are now each to be counted 
. a Tenth Part; from the middle 1 to che next 2, now 


* is 2 Tenth Parts of an Integer; from 3, each 
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53 Stroke (or little Diviſion) is five tenth Parts of an | f 
nit. | | | # 

Again, if 1 at the Left-hand be Ten, the Figure ' ; 
between it and the middle 1 are common Tens, and te f 
_ Subdiviſions (between each Figure) are Units. and fron Þ , 
the middle 1 to 10 at the End, each Figure is fo many Þ 1 
Hundreds; and between theſe Figures, each long! 
Diviſions are Tens; and from the middle 1 to 2, each lef 
_ Diviſion is an Unit; from 2 to 3, each leſs Stroke is two f 
Units ; from the Figure 3 to the End, each ſhorter Stroke 31 


. . 5 al 
is hve Units. 62 = 6 
Note 3. On the Line of Numbers may be counted 2 in 


Number of any Denomination; whether Meaſure, à 6; 
Inches, Feet, Yards, Miles, Leagues, Sc. or Weight v 
as Hundreds, Pounds, Ounces, &c. or Money, ar 
Pounds, Shillings, Pence, Sc. or Time, as Year, # 
Months, Days, Hours, &c. provided always the Integer 
be divided, or ſuppoſed to be divided Decimally, or into ; 
EL ES EY 3 : [3 
5. Next under Numbers is the Line of Sines, beginning 
at the Left-hand, and figured thus: 1, 2, 3, &c. to 10; then 
20, 30, 40, &c. to go, ending at the Right-hand, where 
is a Braſs Center Pin: Theſe Figures never change their 
Value or Denomination, being here (and in all other Lines 
under it) called Degree. „ 
From the Beginning of this Line to 10 Degrees, eact 
Degree is divided into 12 Parts, by longer and ſhorts 
Strokes, making each 5 Minutes; from 10 Degrees to 20 
each ſmaller Stroke ha» 10 Minutes; from 20 to 30 Degree, be; 
each is fifteen Minutes; from thence to 60 Degrees, ſom 
are twenty, but the molt are thirty Minutes; and from 6 
to 80 Degrees, each Diviſion is a Degree; 80 and go ar 
ſo near together, that it admits but of one Stroke between, 
which is for 85 Degrees. e 4 
6. Next to the Line of Sines is the Verſed Sins : 
beginning at the Right-hand againſt go, (in th 
Lines) and from thence figured towards the Lett-hans; 
5 : thu 
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| thus IO, 20, 30, 40, Se. ending (at the Left hand End) 
about 169 Degrees; the Subdiviſions are thus, from 


ures þ 10 to 30, each is 2 Degrees; from thence to 90, it's 


the gde Degrees; from thence to 120 it's half Degrees; 
ron and from thence to the 9 it's divided into each 1 5 
uny Minutes. 


noe WW 7. Under J hid Sines is the Line of Jungents, be- 


les ginning at the Left-hand, as the Sines do; from thence 
two fgured to the Right-hand, thus, 1, 2;. 3, Ce. to 103 


role and ſo on, 20, „30, 40, and 45 at the Right-hand, where 


is a little braſs Center-pin, juſt under and even with 90 


ede in the Sines; from thence back again it is figured 


„ are the ſame as thoſe of the Sines. 
"ears, 8. Next to the Tangents and under it, is the Line 


tegen ef Meridional Parts, rugs. at the Right hand, and 


into is numbered thus, 10, 20, 30, Oc. to the Left- hand, 
where it ends at 87 Degrees: 3% 
nning of equal Parts under it, are uſed together only in Mer- 
ther cators Sailing; the uppermoſt Line contains the De- 
Winere grees of the Meridian or Latitude in a Mercator's Chart, 
theit and the lower is the Equinoctial, and contains the Degrees 
Lines of Longitude. | 

I 9. Theſe eight Lines thus deſcribed, are ſet on tho 
„each Sliding Gunter, but not in the ſame Order, being ſome 


horter on one ſide, and ſome on the other: Alfo the Line of 


to 20 Numbers, Sines, and Tangents, are ſet double, that 
egrcc is, one on each ſide, as the middle Piece ſlides; which 
„ Tome middle Piece, is ſo contrived, to flip to and fro eaſily, 


om 52 to flide out and to be put in, any Side uppermoſt, in 


go ar: order to bring thoſe Lines together or againſt one ano- 
tween ther, moſt proper for ſolving the Queſtion wrought by 


£ the Sliding Gunter * Of waich this ſhort Deſcription 
ines : Jay ſuſice, 


in thi | M 5 FE. The 


c- hand . 
thun : 


50, 


„ Eo, 70, 80, &c. to 89 ending at the Left-hand End, 
igt, where it began at 1 Degree: The Subdiviſions of this Line 


his Line, with the 3 
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Centeſms) as that Figure hath Units. 
the laſt Centeſm ſo many Thouſands (or lefler Strokes) | 


Figures, or Thouſands, are as many as can well be dilccracÞ 


_ pounded Number is reprefented. 


then for 2, the ſecond Figure, I count 2 Teaths (« a 
longer Strokes to the Right-hand) from the ſaid Stroif 


Uſe. 


———ů ty er A ng ——xꝛů —— — ß 
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I. The Uſe of Gunter's-Scale, 69th fingle and ſliding, in| © 

5 . Arithmetic. | _— 
IN order to a right underſtanding of the Uſe of thif | 
Scale, it's neceſſary to number well on it; that is, d 
find readily a Place repreſenting any given Number 


and that chiefly on the Line of Numbers; Which ts 4 f 


follows. 


PROBLEM I. To ind a whole Number on the Lu 


% Numbers, 
Rule r. LOK the firſt figure of the given Numbef 
among the figured Diviſions. - | 

2. For the ſecond Figure count ſo. many Tenths (g. 
longer Strokes) from the figured Diviſion, towards th Hl 


Right-hand, as are Units in the faid ſecond Figure. 


3. Then for the third Figure, count from the laſt Ten! F 
(repreſenting the ſecond Figure) fo many leſſer Strokes qq 


4. In like manner, for the fourth Figure, count frog 


are Units in it; and fo on, for more Figures; though tou 


on a two Foot Gunter. TD ö 


| E xamPple 1, To find the Point, in the Line of N umben 8 
255 that doth repreſent 122 9 
According to the Rule above, I take the Diviſion Þ 

the Figure 1 (in the middle of the Line of Numb: 

for the firſt Figure of 12, the propounded Number 


at 1; and this laſt is the Point repreſenting 12, wh 
(moſt commonly) is a ſmall Braſs Center-pin, being oft 


3 
2 
7. I 
x; 


Fadi | 
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Example 2. Suppoſe the Point repreſenting 22, on the 
Line of Numbers, was required to be found:? | 

5 The firſt Figure i in the Number 22 being 2, I take the 
of ny Diviſion at the Figure 2 for it; and for the ſecond Figure 
© 15, Uh being 2, count 2 Tenths onwards ; and that 1 is be Point 


umbay. repreſenting 22. 
a 1 aff | 


1g, in& 


Example 2. Idckte to : Hd the Point on the Lins of 
5 umbers, that repreſents 144? 
the Lin | The firſt. Fi ure being 1, J take the Diviſion at the 
middle 1 for it; the ſecond Figure being 45 J count 4 
Numbeh Tenths - onwards, and that is 140; from thence count 


iths (o 1 is the Point repreſenting 144. 
ards it 


| Example 4. Let it be required to find, on the Line of 
t Tent Numbers, the Point repreſenting, 1728? 
obe 
5 Figure 7, count as before, onward; 7 Tenths, and that is 
int iro 
= the laſt, and it reprefents' 1720 : laſtly, for the fourth 
ug tou 
ks Point laſt bund e 1728. 
the pic 7 0 B. H. 77 find a Traction, or broken Number, 61; 
i the Line f Numbers, 


Numb 1 HE Fraftions to be 5 on this Line muſt always 
be Decimal; as theſe, 1, Ol, OO: 2, O2, 002, Se. 


ifhon Þ . 
vine | that is, N= 182 785 ; 185 26 85 ET 069 Te, either of 
Number! nches, Feet, Yards, Miles, or the like; alſo in Weight, 


Dr Tine or any other Denomination whatſoever. 


enths (0 
d Strok 
2, Wh 
ing oft 


mals, before they can be found on the Line of Numbers; 
and being fo reduced, they ate expreſſed and found upon 
Ahiz Line as whole Nuinbers by the Rule in Problem I. and 


pecds no Example. 
Fa ang K NM 3 | P R OB, 


Centeſms farther, for the third and lat Fi igure: This laſt 


For the firſt Figure 1, take the middle 1; for the ſecond 
1700; then for 2, the third Figure, count 2Centeſms from 


Fl Figure 8, eſtimate 8 thoufand Parts from the laſt ; This 


So that all other Fractions mult be reduced into Deci- 


— Fs Ln A % 8 
1 — <> . 


180 The Mariner's Compaſs Reftified. 


p R O B. III. To perform Multiplication by the Line of 


umbers. 


5 The Rule is, | 
S rx is to the Multiplier, ſo is the Multiplicand to the 
Product. VV 
Now to work this, or any Proportion on the Gunter, 
this is a General Rule. | I 


1. Extend the Compaſles from the firſt Term to the 
ſecond Term. _= , 

2. That Extent laid the fame way from the third 
Term, will reach to the fourth Term, or thing required. 


By the ſliding Gunter, thus 7 
1. Set the firſt Term, counted on the Sliding or middle 
Piece, right againſt the ſecond Term, counted on the fixcd 
Piece. FF Oe ge L 
2. Then ſeek the Third Term, (always on the ſame 
Piece the firſt Term was counted) and againſt it on the other 
Part is the fourth Term, or Thing required. 


Example 1. What is the Product of 8 multiplied by 47 

The Analogy or Proportion is this: As 1 is to 4, ſo i; 
s to the Product. | 
Or, it is thus: As 1 is to 8, ſo is 4 to the Product. 


I, By the Gunter with Compaſſes, thus ; | \ 


Extend the Compaſſes from 1 to 4 ; the Extent laid fron 

8 (the ſame way) reacheth to 32, the Product of 8 multiplicd Þ 
by . 3 ks We 1 
Or, the Extent from 1 to 8, being laid from 4, reacheth 
to 32, the Product, as before. 


4 2. By 
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2. By the Kale Gunter, thus; 3 
Set 1 at the Beginning of the middle or ſliding Piece, 


right againſt 4 on the fixed or outſide Piece; then 


againſt 4 on the firſt, is 32 on the ſecond, the Product 
required. 


Or (ſet as before) 1 ine 8; then againſt 4 on the firſt, 


is 32 on the ſecond, the Product, as before. 


Example 2. What is the Product of 16, multiplied bs 5 
The Proportion to work it by, i is this: As 1 is to 55 ſo 
15 16 to the Product. | 


b By Canter with Compalivs, i it's thus ; 
The len from 1 to 5 being laid rom: 16, reacheth to 


80, the Product required. 


2. By the ſliding Gunter, thus; 
Set x on the middle Piece, againſt 5 on the outſide Piece; 


ö then againſt 16 on the FE. 15 Bo on the ſecond, the Pr oduct, 
| as before. 


PpR OB. IV. T; es Diviſim by the Line of Numbers, 


The Rule or Proportion i is this : 


t As the Diviſor is to 1, ſo is the Dividend to the 


Quotient. 


Example 1. If the Dividend be 64, and the Diviſor 4, 


what is the Quotient? 


To do this, the Proportion 18; As 4 Is to I, ſo is 64 to 


| the Quotient required. 


1. By Gunter with Compaſles, thus | 
The Extent from 4 to 1, laid (the fame way) from 04, 


reacheth to 16, he eien required. 


M 3 | 2. By 


5 
. 
i N 
1 , 
1 \t A+ 8 
„ 


U F 
nel 
Minn | ; 

44158 

* H 6 

55 1 . 
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the Quotient and Anſwer required. 


5 
r 


75, or 1885, the Decimal Fraction required. 


2. By the Hiding Gunter, thus; 
Set 4 on the outſide Piece, againſt 1 on the middle 
Piece; then againſt 64 on the firff, is 16 on the Second; 


Which is the Quotient as before. 


Example 2. How often is 144 contained in 1728 ? 
To do this, the Proportion is thus: As 144 15 to 1, { 


is 1728 to the Anſwey. 


1. By Gunter with Compaſſes, thus; 
The Extent from 144 to 1, reacheth from 1728 to 12, 


| 2. By the /liding Gunter, thus z 
Set 144 on the outſide Piece, againſt 1 on the middle 


Piece : then againſt 1728 on the fir „is 12 on the ſecond, 


which is the Quotient as above. 


p R O B. V. To reduce a Vulgar Fradtion 70 G Dec;- 


mal, by the Line of Numbers. 


To perform this, the Proportion is thus; 


As the Denominator of the given Fraction, is to its 


N umerator, ſo is 1 to the Decimal Fraction required. 


Example. Suppoſe it be required to reduce 2, a Vuloar 
POE 1 a Decimal Fraction? 5 


Note, A Decimal Fraction hath for its Denominator an 
Unit, with as many Cyphers as its Numerator hath Places 


and the Proportion to find the Numerator is thus ; As 4 
is to 3, ſo is 1 to the Numerator of the Decimal Fraction 
required, V 5 

I. By Gunter with Compaſſes, thus; 

The Extent from 4 to 3 reacheth (the fame way) from 


2, By 


ddle 


nd 3 


| piece ; then againſt 1 on the fir 
| ſeeond, the Decimal Fraction required to be Pd 20 
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2. By the ſliding Gr thus; 
get 4 on the outſide Piece, a mnt 3 3 on the middle 


| that. 755 of fats is equal in V alue to 3. 


0 


14, 


iddle 
ond, 


Dec. 


o its 
red. 

ulgar 
Jr an 
aces: 


As 4 
tion 


from 


2, By 


| and fo is that fourth to a fifth, 


third; and from 8 to 16, 
| 2% the fifth Proportional Number; and ſo on, to as 
many as you pleaſe : 
| Numbers in continued Geometric Proportion, as Was * 
required. 


P R R O B. VI. Of continual Proportions, or Comer: 


Progreſſion ; which is unto two given Numbers, To find 


a 3d, 4th, 5th, &c. Numbers, i. in a continual Proportion; 
b& the Line of Numbers. 


The Analog by which it is s effedted, is -thiss . 


AS the firſt Number given is to the ſecond, ſo is the 


ſecond to the third; and ſo is that third to A fourth, 
Or. 


Example. Let the two Numbers given be 2 and 4, 


unto which it's required to find à third, fourth, Sc. Pro- 
portional. 


For the Performance hereof, the Rule is thus. | 
As 2 18 to 4, ſo 1 is + to a third, and fo is that third to 


; a fourth, Sc. 


1. By Eno with Compaſlts, thus: 
The Extent from 2 to 4 reaches from 4 to 8, the 
the fourth ; and from 16 to 


Sa chat 2+ . 8, 16, 32, Ce. arg 


| 2. By the Alling Gunter, thus; 5 
Set 2 on the middle Piece, to 4 on the outſide piece; 


then againſt 4 on the firſt, is 8 on the ſecond, for the 
third Proportional ; and againſt 8 on the firlt s 16.0n_ 
| the ſecond, the fourth Proportional; and in like manner 
| againſt 16 is 32, the fifth Proportional, as Was required 
And fo on for more. 


M 4 PR OB. 


. | $4 
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PR OB. VII. Of the Rule o L Three Direct, or thre 


Numbers given, to find a fourth in a direct Proportion 
by the Line of Numbers. 


The Analogy whereby this 4 is performed, is chus, 


| A S the firſt Number is to the ſecond, ſo is wy third to 


the fourth Number required, 
Example 1. If the Diameter of a Circle be 7 "IN TY and 


the Circumference thereof 22, what is the Circumference 
of a Circle, whoſe Diameter is 14 Inches? 


To perform this, the Analogy i is thus : As 7 bs to 22, 6 
is 14 to the Circumference required, 


. By Gunter with Compaſſes, thus, 


The Extent from 7 to 22, (laid the ſame way) from 14, | | 
will reach to 44, the Circumference of Ee Circle, whole 
cranes is 14 which was required, 


2. By the ſliding Gunter, thus ; 
Set 7 on the middle Piece, againſt 22 on the outſide 


Piece; then againſt 14 on the firſt, is 22 on the ſecond, 


which 1 is the Circumference, as above, 


Example 2. If the Circumference of a Circle be 3.14 


or 3788: and its Diameter 1; what will the Diameter of 
| another Circle be, whoſe Circumference i is 44 ? ? 


The Proportion is: As 3 765 is to 1, foi is 44 to the 

Diameter required. „„ 8 
1 By Gunter with Compaſſes, thus; 

The Extent from 3 & to I, reacheth from 44 to 14 


che Diameter required. 


2. By the Alding Gunter, thus ; 
Set 3.,%% on the outlide Piece, right againſt 1 on the 


middle Piece; and then againſt 44 on the firſt, is 14 on 
the ſecond, which | is the Diameter required, as before. 


Note, 


| the 


I, 


th 


three 


lion, 


ence 
2. ſo 


1 14, 
yhole 


utſide 
cond, 


3.14 
ter of 


to the i 


o 14, 


n the 
14 on 
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Note, In the Rule of Three Direli, if the third Number 


| be greater than the firſt, then will the fourth Number be 
greater than the ſecond : But if the third Number be leſs 
than the firſt, then the fourth will be leſs than the ſecond. 


d to 


Year; how much a Year will 54 Acres be worth ? 
, and 


Example 3. If 30 Acres of Land be worth.25 Pounds a : 
To do this, or any Queſtion in the Rule of Three, al- 


ways in the Proportion, let the firſt and third Numbers or 

Terms be of ones Kind or Denomination ; and then thus 

it is: 3 30 Acres is to 25 Pounds, ſo i is 54 Aeres to 45 
Pounds. 


1. By the Gunter with Compalits, this: 


E The Extent from 30 to 25, reacheth. from 54 to 455 
the Yearly Rent 6 nan 


2, By the ſiding Gunter, it's thus; 


| Set 30 againſt 25, then againſt 54 on the firſt, is 45 n 
the ſecond, as before. a 


By this Time the Reader is we preſume, ſo well acquaint- 


ed in the wal of working a Proportion on the Line of Num- 


bers, with ompaſſes or without, that it's a needleſs Thing 
to expreſs it in Words, being ever the ſame: We ſhall 
therefore for the Future ſet down the Proportion, leaving 
the manner of its Operation to your Practice, except in 
Caſes where the working differs from what went before. 


PR OB. VIII. Of the Rule of Proportion Inver 5 „ 
Three Numbers given, to find a fourth in an Inverſe 

Proportion, or in the backward Rule of Three, by the 
Line . Numbers, 


I, JN this Rule you muſt note, If the third Number be 


greater than the firſt, then will the fourth be leſs than 
the ſecond : But, © 


2, If - 
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If the third be leſs than the firſt, the fourth is to be 


greater than the ſecond. j | 
3. And to reſolve Queſtions of the backward Rule of Þ; Br 
| Three, the Proportion is thun: outſic 
As the third Number is to the ſecond, ſo is the firſt to the f 
the fourth. | | fecon 
| Example. If 72 Pioneers make a Trench in 48 Hours, a Es 
in how long time will 54 Pioneers make it? ages 

IIS 


By the Directions above, this is the Proportion: A As 
54 Men is to 48 Hours, ſo is 72 Men to 64 Hours, the the þ 
N to the Queſtion : From whence you may conclude; EF; 
that 54 Men will porn a8 much in 64 Hours, a8 72 Men Area 
in 48 Hours. Area 


p K 0 B. X. Of Duplicate Proportion, or low Num: Ks: thy 
bers given, to find a fourth in a Duplicate Proportion, ly 
the Line of. 2 N umbers. : 


6 dh Rule is chiefly uſed | in Proportion of "Ro to þ T 
Superficies, Sc. wherein the firſt and ſecond Ternn x96, 
are to be of one Kind or Denomination, al 


| Example 1. If the Diameter of a Circle be I, at its 1 
Area or Content o. 78 5 39 What's che Content os a Cu cle 1 
whoſe Diameter is 14 * L 


3 perform this, the firſt and ſecond Terms (by the 
Note above). are to be Lines; that is, the Diameter 

iven, and then the Proportion is thus: As 1 is to 14, f 
is o. 78 5 to a fourth: And ſo is that fourth to | the Conten 4 
required. | ? 


I. By Gunter with Compaſſes, it's thus ; 

The Extent from 1 to 14 reacheth from 0.785 to 11; ang Ar 
the ſame Extent laid the ſame way from 11 reacheth to 1544 
the Content required. 2. Bil  dety 
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| 2. By the ſuding Gunter, it's thus; 


of l Bring 1 on the middle Piece, right againſt. 14 on the 


outſide 2 then againſt 0.785 on the firſt, is 11 on 
e the ſecond; and againſt 11 on the Arty 1 is 1 54 on the 
ſecond, the Content as before. FE Sh 


rs : e 2. If the Diameter of a Circle be 72 . its 


Area 3 bf what is the Area of a Circle, whoſe Diameter - 
4 


js 127 fuer, 113. For, 
Al As 7 is to 12, ſo is 38.5 to 665 and ſo i is bb to 113, 
[. Area required. 


100 Example 3. If the Diameter of A Circle be 1, and its 
cn Area 0.78539 ; what is the Diameter of a Circle, whoſe 


Area is 154? Anſwer, 14 is its Diameter, 

In this the Proportion is of Superficies to Lines, which 
im. is thus: As Area 0.785 is to Area 154, 10 is the Square of 

4 Diameter 1, to the Square of the Diameter n . 


1 Gunter, with Compaſſes, it's thus; 


e - The Extent fm 6.585 to 256 reacheth from 1 to 


[ans 256, the Squarz of the Diameter required. 


Then divide the Space between 1 ( always 8 middle 
1, if the Number of Places be odd; but if even, the firſt 


11 


— 

e? 

— 

2 
2 


rcle, whoſe Area is 154. 


ter 2. By the ſliding 83 it's thus; 
5 | | Set 0.785 againſt 154, and agaiuſt 1 on the firft, is 


ten 196 on the ſecond 3 then find the middle between 1 and 


196, which is at 14, the Diameter as before. 
Example 4. The Diameter of a Circle being 1, and 
its Area 0.785 ; what is the Diameter of a Circle whoſe 
Area is 113? Anſwer, 12 is the Diameter required. 


vl N detween it and I is at 12, the Diameter required. 


P ROB. 


) and 196 into two equal Parts; the Foot of the Com- 
|= in the middle reſteth at 14, the Diameter of the 


For as 0.785 is to 113, ſo is 1 t) 144; the middle 


. 
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PRO. Þ Of Triplicate Proportion, or three .Nunll 


Diameter is 4 Inches, what is the weight of another Ira 
Bullet whoſe Diameter. is 6 Inches ? 


Lines, that 1s, the given Diameters ; and then the Propor|ſ : 
tion is thus: ; 


” 6 — rt 3 


to 2.25; and ſo is 2.25 to 9 Pounds, the Weight rey ö 
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Exa 
Pov 
bers given, to find a fourth in a 8 3 by mo Wn ſewer 
Line of Numbers. N W; 
0 
THIS Problem concerneth the Proportion of Lines Pound, 
Solids, and the contrary ; in which always make 1 8 


firſt and ſecond Term to be of one Denomination. Tr 
= Jun 
Example 1. If an Iron Bullet weigh 9 Pride and i peighs 


For 
the 


nd 6. 
the 


To perform this, the firſt and ſecond Terms are to M 1 
rc 


As 4 is to 6, ſo is 9 to 13. $3 and ſo is 13.5 to 202 . 7 
and ſo is 20.2 to 30-33 that is, 30 Pounds and 3 Tenth | 
of a Pound, Which! is the Weight required. | Gly 


Tuhat is, 1. By Gunter with Compaſſes, thus; PR ( 
The Extent from 4 to 6 being laid three times from g | Lon 


will reach to 30 Pounds 3 tenths, the Weight required, 0 ; Cont 


And, 2. By the ſliding Gunter; it's thus; NE 


Set 4 againſt 6, and againſt g on the firſt is 13.5 on ti tl 
ſreond'; ; then againſt 13.5 on the firſt is 20.2 on the {| E 
cond ; and againſt 20.2 on the firſt is 30.3 on the ſecondſy_** 
that is 30 Pounds 3 Tenths, as before. 4 I it 
| Example 2. If an Jon Bullet, 1 Inch Dae, weig For 

Pounds 0.1406 Parts; what is the Weight of anothergy .- 

whoſe Diameter is 14 Inches, it being of the ſame Metal 
Anſwer, 9 FOUnds. " or, Nor 
gonte 

As 1 is to 4 ſo is o. 0.1406 to 0.562 ; 8 * 0. 56Wonte 


quired. . 
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Example 3. If a Gun 6 Inches Bore require 21 Pound 


nd | Powder, how much will ſerve a Gun 4 Inches Bore? 


th ſyſwer, Pounds 3.25 Parts. 
For, As © is to 4, ſo is 11 to 7.3.3 and ſo is 7, 3 to 4.88, 


Pound, or Pounds 34 | of Powder. 
the | 


Lunds 0.1406 Parts; what Diameter ſhall that be, which 
1 iv ycigheth 9 Pound of the ſame Metal? Anſwer, 4 Inches. 
Iro: J For it's thus: As 0.1406 is to q, ſo is I to 64, the Cube 


and 64 into 3 equal Parts, and the Foot of the Compaſſes 
o che firſt + Part from 1 reacheth to 4, the Diameter of 
pore Iron Shot weighing 9 Pounds. 


0.2 . The Ul of the Line of Numbers, commonly called 


nuf Gunter's Line, in iin Tn as Board, 


2 Land, &c. 


PROB. L The 5 and Breadth of any Square, or 


mn Þ Long Square Spores, eiven, to find the Area or 
d. Content thereof. | 


| 
0 N | Example 1. A plain Superficies, as a Board or Plank 
dna en to be meafured, the Breadth thereof is 15 Inches, 
Bod it's Length 61 Inches ; what is the Content of it ? 


n/wer, 915 Inches. 


the Length to the Content. 


cio or, As I is to 15, ſo is 61 to 915 Inches, the Content 
tal quired. 


þ Nute, Such as the Read and Len oth is, ſuch is the 


.5640 WOntent is F eet ; if Ferches, men Perches, Io 
reg 


nd ſo is 4.88 to 3-25 3 which is Pounds 3. 23 Parts of a 


2 4. If an Iron Bullet 1 Inch js weigh 7. 


gf the Diameter required; then divide the Space between 1 


HE Proportion i is this ; As 1 is to the Breadth, fo 1s 
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gontent 3 ſo that if the Breadth and 1 be Feet, the 
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T 0 do this, the Proportion is 1 "iy the e 16.6 
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Example 2. A Piece of Wainſcot, in Form of a long] 


Square, whoſe Length is Feet 15.5 Parts, and Bread P F 
Feet 2. 25 x arts what is the Content? Anſiver, Feet = 


34.87 Parts. For, As 1 is to 2:25, ſo is 15.5 to 3455 5 


k 

( 
_ that is, Feet 34 and 87 Parts is the. Content. T 
P RO B. II. The Breadth . Lineth of a Super fici | Cor 


given in one kind of Meaſure, to mu the Content theregf 1 
another kind of Meaſure: 9 1 M6 


kind of Meaſure is to the Breadth, ſo 1 is the Lenguß F 


to the Content defired, 1s 2 
"nan le 3. A Plank or Board 15 Inches broad, bi E 
Inches 4s "i demand the Content of it in Feet? Anſun, 271 
Feet 6. 35 1 of a Foot. For you muſt note, in a Fo Feet 
Superficial, or a Square Foot, is 144 Square Inches; an te 1 
therefore the Proportion is thus: As 144 is to 15 Inches, f 
is 61 Inches to Feet 6. 3 5 Parts of a Foot, the Content. E 
long. 
Eaumpi⸗ 4 -& piece of Land, in Form a long Square or 
whoſe Breadth being 30 Perches, Length 183 Perches Parts 
what is the Content in Acres? Anſwer, Acres 34. 31 Parts. 
| Note, 160 Perches is an Acre, and the Proportia E. 
is thus: Who! 
As 160 Perches is to 30 Perches, ſo is 183 Perches tþ ink 
Acres 34.31 Parts of an Acre, the Content of the Piece ¶ dei 
Land. { 11.4. 
$ A 
1 5. A Piece of Painting, i in Form a Lonf 

Square, whoſe Breadth is Feet 3.5, aud Length 21 Fee R. 


how many Square Yards is the Content! Anſwer, Var bor 


8.16 Parts of a Yard. : ar 


3 9 Feet is a Square Yard, and the Proportion 3 
us: 9 dy. 

 As.9 is to 3.5 x Feet, lo is 21 Feet to Yards 8.16 Parts t 
a Yard, the Content, =: 1 4 
RQ 
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i | R 0 B. III. The Breadih of a | Super fcie given 11 one 


e Meaſure, and the Length in another; to | the 
8: Content in the greater Meaſure? + 


+ Odo this, the Proportion is this As be | 
Meaſure is to the Breadth, ſo. is the Length to che 
cles Content required. 
f in 


| - Bowie 6. Admit: a Mani 10 Inches. dicad, sti 20 
eet long, I demand the Content in. Feet? Anſwer, Reet 
ind 16.6 Tenths of a Foot. 


ng For the Proportion is thus: As 12 is to 10 bebe ſo 
is 20 ect to Feet 16.6 Tenths, | 


| Baia 7. If a Board or Plank be 15 Inches broad; and 
* 27 Feet long, what is the Content of it in Feet; Anſwer, 
„ Feet 33-75 Parts of a Foot, or 33 Feet. For, As 12 is 
to 1 5 Inches, ſo is 27 Feet to Fe ect 33-75 Parts, | 

by p Ws 
K. Exam CTA Board 74 1 Inches broad, and 264 Feet 
Pong, what's. the Content in Feet ? Anſwer, Feet: 18.28 


ure For it's, As 12 is to 7 K ſo is 29 x 88 to Feet 18,28 
ches Parts | | e 
rts. 


rica F 9. A piece of Land (in Form of a Pong Square) 


Whoſe Breadth is 30 Perches, and Length is Chains 15.25 
inks, (meaſured by a Chain of 4 Perches in 100 Links) 
demand the Content thereof in Acres? Anſiber, Acres 
g 1.44. For it's, as 40 is to 30 Perchers, fu is Chains 1 5. 2 
40 Acres 41.44 Parts of an Acre. 


ies 4 
ce d 


Long 


Fea R O B. IV. The Breadth of 4 Super ficies given, 7 fond 
Yar bow much in Length will make @ Foot, a Yard, 4 Perch, 
or an Acre, &c. 
ion MW 

PO do. this, take this Gina Rule: As the e Breadth i is 
to a Foot. a Yard, Cc. ſo is a Foot, a Yard, Oc. ta 
at Length which will make a Foot, a Yard, Sc. 
| Example 


arts 


| 0 


|; 


* 


FP 


— — — — 1 —— 


Tenths of an Inch. 


Inches 19.2 Tenths in Length, which will make a Foot. 


Length will make a Foot 
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Example 10. If a Board be 7 £ Inches broad, how much] 
in Length will make a Foot ſquare ? ? Anſwer, Inches 19.2 


For the Proportion is thus: As 7.5 is 12, ſo is 12 to 


Example 11. A Plank 30 Tnohes broad, how much in L 
; Anſwer, Inches 4.8 Tenths i 


of an Inch. 1 
For, As 30 Inches is to 12, ſo is 12 to Inches 4.8 Tenth; : 
in Length, to make a Tot. | 


Example 12. A Pane of Glaſs being in Breadth Fee 


2. 5 'Tenths, how much in Length will make a F oot ; K 


Anſwer, + Tenths of a F oot. For it's thus; | 
As 2.5 is to 1 Foot, ſo is 1 Foot to me Tenth of 1 j 
Foot in Length, to make a Foot, ; 


Example 13. A Piece of Matting 8 27 Nabe broad. 5 


how much in Length will make a Yard quare ? AY * 


48 Inches, or 4 Feet. For it's thus: | 

As 27 Inches is to 36 Inches, ſo is 36 Inches to 48Þþ n I 
Inches : But if the Breadth be given in F eet, that is, fo 
27 Inches, it be 2 2 Feet, or 2.25 Feet, then it is thus: IP! 


As 2.25 is to 3 F eet, ſo is Feet 3 to 4 F cet in Length 
to make a Yard ſquare. . 


P R 0 B. V. The Diameter of a Circle given, to ko. fs : 


Ci reumference. 


Sup 
1 HE Analogy or Proportion i is thus: As x is to 3. 1421 . 
ſo is the Diameter to its Circumference. 2 
Example 14. If the Diameter of a Circle be 15 Inches : 
What is the Circumference of R Anſwer, Inches 47.1 
Parts of an Inch. 


For, As 1 is to 3.142, ſo is 1 15 Inches to Inches 47-1} i 
Parts, the Circumference required, 


p R OI 


ch 


to 
in! 


Fo 
4 


ths 


F 
& 
* 
15 


Tet : 


1 
FX 
3 
It 
5 
— 
* 
We 
E 
N 


EA 
2 
4 

* 


oad, 


en what is the Content of it? Anſwer, Inches 196.965 parts. 
4 Tires 31, to 196.965, the Super 


for 


: PRO B. VIII. The Circumference of a Cicl being 


gth, . 


Ny 


A ti; 


A 
2, 


2 


RRR 
tr +; Cn 


Mot 


. to Inches 154-06 the n 
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to find its Diameter. 


TH E Proportion is this: As 34142, 5 to 1; ſo is the 


Circumference, to its Diameter. 


Examp. 15. The Circumference of a Circle being 44 Feet, 


what is the Diameter thereof? Auſtwer, Feet 14, For it's 


As 3.142, is to 1; ſo is 44 Feet, to Feet 14 the Diameter. 


P ROB. VN. The Diameter of a Circle being given, 


to find it's Area or Superficial Content ® 


I !ue Proportion is thus: 

S x, is to the Diameter; ſo is 0.7854, fo a fourtli 
Number; and ſo is that fourth Number, to the Su- 

perficial Content required. ; fe 
Example 16. The Diameter of a Circte being 15 Inches, 


For it's as 1, is to 15; fo is 0.8754, to 13.131 ; and fo 
cial Content required. 


tiven, to find the Superficial Content of it ? 


The Proportion is this: 


4 As r, is to the Circumference; ſo is 0.07958, to 2 


fourth Number; and fo is that fourth Number, to the 
perficial Content required. 


As 1, is to 44; ſo is 0.07958, to 3.5 3 and ſo 3.55 
= 


193 
PRO B. VI. TheCi rtumference of a Circle bring ziven, 
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It, The Uſe of the Line ef Numbers in Solid Meſure, 13 
uch as Timber, Stone, Gauging, dc. 5 p 


PR OB. I. The Side of a Square. Solid being given in 
Inc hes, 10 find how much in Length will make a Foot Solid 7 


PHE E Proportion i is thus: As the given Side is to 12, 1. 
ſo is 12 to a fourth Number; and ſo is that fourth : 
Number to the Length required to make a Foot Solid. | T 


Example 1. A ſquare piece of Timber, or Stone, whoſe J in 
Breadth and Depth, each-8 Inches; how much in Lenath 
will make a Foot Solid? Auſtber, 27 Inches, or 2 Foot 3 In- to 
ches: For it is, As 8 is to 12, fo is 12 to 18? and 10 s 1 T 
18 to 27 Inches in Length, to make a Foot. L. 


— 


Example 2. A ſquare Piece of Timber, or stone, whoſe is 
fide is 2 Feet, or 24 Inches: how much in Length wil B 
make a Foot? Anſtuer, 3 Inches, For it's as 24 is to . 
12, ſo is 12 to 63 and ſo is 6 to 3 Wende, in . to it 
„ make a Solid Fett. 17 


PR O B. II. The Side of a ſquare Solid givin in Foot 
Meaſure (that is, the Decimal Foot, or u (Foot divided 
into 100 equal Parts, ) to find how much in Length coil 

mate a Foot ſolid, 


T H E Proportion is s! As the given Se | is to r, © 
fo is 1 to a fourth Number: and ſo is that fourth 1 
Number to che Lengih required, to make a F oot ſolid. : 


| Example 2 A ſquare piece of Timber; whoſe ics; 15 
Feet 1.52 Parts; how much in Length will make a 46h 
Solid ? Anſwer, 0.432 Parts of a Four. 'For it's, As 1 
is to 1, ſo is 110 0.658; and ſo is 0.658 to 0.432 N 


vt a Foot. 
PR OB. 


n . 


PERS. 28 1 a ES 2 * 4 12 
CS EN r 3 K re - * A e 
BY ets . nr IO I EE I a NS TC ENE 
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PROBLEM Il. 777 Breadth and Dept} of a del 


whaſe two Ends are Equal long Squares, being given in 


Inches or in Foot. mea ſure; to find "_ much in r Length 
will make a Foot Solid! * 


. PHE Proportion for kickes is tlus: FRY 12 is to 
Bo the Breadth, ſo is the Depth to a fourth Number: : 
hen, 


As that fourth Number is to 12, ſo 1 i 12 to the Length 
in Inches to make a Foot Solid. 

2. The Proportion for F oot· meaſure is thus: As * is 
to the Breadth, ſo is the Depth to a fourth Number. 
Then ſay, As chat fourth Number is to r, fo is 1 to the 
Length 1 in F oot-meaſute, to make a Foot Solid. 


Example 4. A piece of Timber or Stone, whoſe Breadth 
is 11 Inches, and Depth 19 Inches; how much in Length 


will make a Foot? dnfwer, Inches 8.27 Parts. For, 


Us as 12 is to 11, ſo is 19 to 17.4: And then ſay, as 


17.4 is to 12, ſois 12 to Inches 8. 27 Farts in en to 
make a Foot Solid. 


Example 5. A piece of Timber i in Breadth Foot 0.75 
Parts, and Depth Foot 1.25 Paris; how much in Length 
will make a Foot ſolid ? Anſwer, Foot 1.06 Parts. . 
it's as 1 is tO 0.75, fo is 1.25 to 0:94; Then ſay, as 
0.94 is to 1, ſo is 1 to Foot 1.6 Parts in Length. 4 
make.a Foot Solid. 


S; R OB. IV. The Side of a Square Solid, and its Length 


being given, 10 find toe Content 8. 


„WI EN the Side is given in Inches, and Length in 
Feet, the Proportion is thus: As 12 is to the 
given Side, ſo is the Length to a fourth Number; and ſo 
is that ſourth Number to the Content in Feet. 

"0-2 2. When 
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2. When the Side and Length are both given in Foot. | 


' meaſure the Proportion is thus: As 1 is to the given Side, fa) 
Co is the Length to a fourth Number; and fo is that fourth Cc 
Number to the Content required. BY 
Example 6. A ſquare piece of Timber, whoſe Side i isg | 2c 
Inches, and Length 35 Feet; how many Feet of Timber i; Co 
in it? Anſwer, Veer 19.68 Parts. For it is, 5 
As 12, is to q; fo is 35, to 26.3: and ſo i is 26. 35 to Feet he 
19. 68 Parts, the Content required. 27 
For lu A pieee of Timber 16 Inches Square, and 3 . 
Feet long, ow much i is the Content? Anſwer, 50 Feet. Fea 
Wt it's as 12, is to 16, ſo is 28 to 37; .3: and ſo is 37.3, ten 
o Feet, the Content of the Piece of Timber. T2 

| 22 8. A Stone, Feet 2.75 Parts ſquare, and 1, 
Feet 7.50 parts long; how much is the Content? Anſwer | req 
Feet 56.72 parts. 13 
For it's as 1, is to 2.75; ſo is 7. 50, to 20.6; and fois} PE 

20. ö, to Feet 56.72 parts, the Content required. $ 
f P RO B. V. The Length, Breadth, and D epth of Fe kc 
Solid being given, to find the Solid Content © 

123 
«JP Pa Breadth, and Depth be given in Inches, and 3 
. the Length in Feet, the Proportion is thus: As 1214  - 
i to the Breath ; ſo is the Depth to a fourth Number. pro 
Then fay, As 12 is to that fourth Number, fo is the] @; 
Length in Feet, to the Content in Feet. tot 
2. When the Length, Breadth, and Depth, are al 
given in Foot-Meaſure, then the Proportion i is thus: A Ihe 
I, is to the Breadth ; ſo is the Depth to a fourth Namber.ſ $,j 
And then again ſay, As 1, is to > that fourth Number; fo: 
1s the Length, to the Content in Feet. 101 
Example 9. If a ſquare piece of Timber be in Rreadch Dia 
19 Inches, Depth 11 Inches, ＋ 20 Feet long; how much] ;.. 
is the Solid Content? Anſiuer, Feet 29.03 parts. | Ant 
5 rene As £2, 18 to 193 ſo is 11, te 17.4, Then 
5 ſay, mu 


vare 


and 


ber. 


all 


AF Inches Diameter ; ; how much in Length will make a Foot 


ber. 
: fofÞ 


id chi 
uch! 


hen! 


= 


ſay, 


and Feet 1 $i, Or 15 728 
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Example 10. A Stone 20 Inches broad, 13 Inches Deep, 
5. Feet in Length: how much is the 


Content? Anfiver, Feet 27:5. 


For it's: As 12, is to 20: ſo is 13, to 21.67. And 


hen: As 12, is 10 21.67; ſo is 13.3 $0 %. 5 that is, 


| Feet o. 56, dee 
| tent? Anſwer, F 


27 f Feet is the Content. 
'xample 11. A ſquar'd piece of Timber, Feet 1.2 5 broad, | 
and 36 Feet long; how much is the Con- 


As I, is to 1.25; ſo is 0.56, to o.: And then ſay, As 


1, i to ©. 7; ſo is 30, to Feet 25-2 Tenths, the Content 


| required. 7 


12; to a fourth Number; and ſo is that fourrh 
to the Length required to "make: a Foot Solid. 

121 
5 Proportion is thus: As the 


theÞ ſo is 1 to a fourth Numher; and ſo is that fourth Number, 


PR O B. VI. The Diameter of a Cylinder being given, 


to find baw much in Length will make a Foot Solid? 


1. FF. the Diameter be given in Inches, t he Proportion 
is thus: As the given Diameter, is to 13.5 3735 ſo is 
umber, 


2. When the Diameter is given in Foot: meaſure, the 
given Diameter, is to 1. 128; 


to the Length, which will make a Foot Solid. 


I iy 
5 
* 


£06 
5] 
3 


Example 12. A round piece of I imber, or Stone, being 15 


Solid ? Auſiber, Inches 9.78 parts of an Inch. For it's, 
As 15, is to 13.531; ſo is 12 to 10.82; and ſo is 10.82 

to Inches 9.76 parts, or 9785 Inches: But ſuppoſing the 

Diameter of the ſame to be taken in Foot - meaſure, then 


it's Foot 1. 25 paits. Now how much will make a Foot ? 


| Anſwer, Foot 0.81 parts of a Foot. 
For it's thus: As 1.25, is to 1.128 ; lo js T to 0.902, 


| and ſo is 0.992, to Foot 0.81 5 Parte, or 1835 Foot, to 


8 


ne a Solid Foot. 


N 3 PR OR. 


197 
| fay, 28 12, is to 17.4 3 ſo i is 20, to Feet 29.03 parts, the 
| Content required. 


eet 25.20 Parts, or 257 Feet, For it is, 
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PRO B. vit The Circumference of a Cylinder 15 given, 
to find how nuch in Length will make a Foot Solid! 2 


„ W HE N the Circumference is given in Inches the 
Proportion 1s ; ; 

' As the Circumference, is to 42. $4, 10 is 12 to a fourth 
Number ; and ſo is that fourth Number, to the Length 
required, to make a Foot Solid, 

2. But if the Circumference be given | in 1 oot meaſure, 
then the Proportion is 
As the Circumference is to 3. 545, ſo is I, to 2 fourth 
Number; and ſo is that fourth Number, to the a, 
to make a Foot Solid, 


Example 13. If a round Stone or Tree, be 44 Inches | 


about; how much in Length will make a Foot? Anſwer, 
Inches 11.22 Parts For it is, 
As 44, is to 42.54, ſo is 12, to TXT * ſo is 11.6, 
to Inches 11.22 parts of an Inch, or x1 2 Inches. 
But ſuppoſe the ſame was meaſured by Foot-meaſure, 
and the Circumference found to be Feet 3.67 parts; how 


much in Length will make a e Anſwer, Foot 0.935 
1 For it is thus; 


As 3.67 is to 3. 545, ſo is x to 0.966 ; ; and ſo is 0. 966 


to Foot 0.935 parts, or 72998 Foot. 


5 R O B. VIII. The Diameter and Lenęib of 2 Cylinder I! 1 


given, zo And ts folid Content ? 


. W HEN the Diameter is given in Inches, and 
Length in Feet, the Proportion is thus, 

As 13.531 is to the Diameter, ſo is the Length to a 
fourth Number; and ſo is that fourth Number to the Solid 
Content in Feet. 

2. If the Diameter and Length are both given in Font- 
| mean, then the Proportion is 1 25 e 


Ag 
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As 1.128, is to the Diameter, ſo is the Length to a 


fourth Number ; and ſo is that foutrh Number to the Con- 


tent required. 
Example 14. A round piece of Timber 10 Inches thro? 


and go Feet iong; how many Feet of Timber are in it ? 
Anſwer, Feet 16.38 Parts. For it's, as 13-531, is to 10, 


ſo is 30 to 22.16; 5. and ſo is 22. 16, to Feet 16, 38 Parts 


of a Foot, or 16 7 Feet. 


But ſuppoſe the ſame Piece ee by Foot- Meaſure, 


os it's Foot 8.83 Parts through. And the Work is thus: 


As 1.128, is to 83; ſo is 30 1022.16; and ſo is 22.16, 
to Feet 16. 38 Parts, or 16 7 Feet, as before. 


PRO BL EM IX, De Oramference and Length of a 
linder given; to fra: the Solid Content 5 


„ Ir the Circumference be given in Inches, and the Let 
in Feet, the Proportion | is thus: As 42.54, is to the 
Circumference ; ſo is the Length, to a fourth Number; 
Fa ſo is this fourth Number, to the Solid Sen in 
cet, N 
2. When the Circumference and Length are both in 
Foot Meaſure, the firſt Term being 3. 54 5 (inftead of 42 54) 
the former Words will ſerve. _. 
Example 15, A round Stone, or Tree, being 30 Inches 
about, and 2 5 Feet long; how many Feet Solid 2 in it? 


_ Anſwer, Feet 12 43 Parts. For it's thus: As 4434s is 


to 30; ſo is 257 to 17.63; and ſo is 7 63, to Feet 12.43 


Parts, or 12 19 Feet. 
Now the Compaſs about being taken in Foot Meaſure, 


is Feet 2. 50 Parts. And the Proportion is, As 3.545 is to 


2.50, ſo is 25 to 17.53; and fo is 17.63 to Feet 12.43 
Parts, or 12 1 Feet, as before. 

Note 1. When Timber tapers, that is, it's bigger at on- 
End than the other, it's ufual to take the Breadth and Depth 
in the middle of it's Length, and by them to mcaſute the 
Piece as if it were both Ends of a Bigneſs. 


N 4 Nota, 
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Nate 2. The Proportions for Foot-Meaſure, are the 
ſame when all the Dimenſions are taken in Inches; only 
then the Solid Content found, is Inches, EE 
Note 3. The Solid Content in Inches divided by 1728, 
the Quotient is Feet; but if divided by 282, or 231, the 
firſt is Beer, and the latter is Wine Gallons: And how to 
divide by the Line of Numbers was ſhewn in Problem 4. 
ef the firſt Uſes of the Gunter, in Puge 181. 


PROBLEM X. The Diameter of 4 Cast at the 
Head, and Bung, and alſo its Length being given in 
Inches ; to find its Content in Gallons, Beer or Wine. 


The Rule is thus; 


ter, reducing the Cask to a Cylinder. Then fay, 


but for Wine is 17.15) is to the Mean Diameter; ſo is 


Number, to the Content in Gallons required. 


Example 16. Suppoſe a Cask whoſe Length is 45 9 


The Diameter at the — 1 jo Inch. 
What's the Content of this Cask in Gallons, Beer or Wine! 
Anſwer, 73 Gallons Beer, and Wine Gallons 89 1 Tenth, 
See the following Work. 

Bung Diameter 2.3 Inches 


Head Diameter — — — 20 Inches 


Their Difference — — cs Inches 

Then, As 1, is to O. 7; 10 is 8, to 5.6; which added to 
20 the Head Diameter, makes 25.6 for the Mean Diameter; 
i A 


Then ſay, 


Fs A® 1, is to o.); fo is the Difference of the Bung and | 
Head Diameters, to a fourth Number: which being 
added to the Head Diameter, the Sum is a Mean Diame- | 


the Length, to a fourth Number; and ſq is this fourth 


2. As the Gauge-Point, (which for Beer or Ale is 18.95, | 
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e 518.95 Rug 1 tos 74 T ang ſo is 


ly ; 457 17.1 + 59.71 

7 | Tio 04 73 5 Gallons. 

„51 55 15 89.71 Wie 

e By the Gunter with Compaſſes. 

o 1. The 0 from 1 to 0.7, will reach the fame way 


4. from 8 to 5.6 ; which being added to 20, (the Head Di. 
_— makes 25.6 for the Mean Diameter. Then, 
WO he Extent from 18.95 (the Gauge Point for Beer) 
he to gy 5.6, will reach from 40 to 543 and that Extent 
in turned over again, reaches to 73, the Content in Beer 
| Gallons. 
In like manner the Extent from 17. 1s (the Gauge Point 
for Wine) to 25.6, being laid twice from 40, will reach is 
89.71, the Wine Gallons 
d 2. By the hiding Cumin, 
8 t. Set 1 againſt 0.7, and againſt 8 on the Firſt, is 1 
on the Second; which added to 20 (the Head — 
makes 25.6 for the Mean Diameter. Then, 
» | 2. Set 18.95 (the Gauge Point for Beer) on the Firſt, a- 
s | gainſt 25.6 on the Second; then againſt 40 on the Fit, 
h ÞF is 54 on the Second; then againſt 54 on the Furſt, is 7 3 
on the Second, the Content in Beer Gallons. - 
* Alſo, if you ſet the Gauge Point for Wine 17.15, againſt 
the Mean Diameter 25.6, then againſt the Length of the 
„ Cask 40 on the Firſt, you will find 59.71, on the Second; 
and againſt 59.71 on the Firſt, you'll find on the Second 
? 89.77, the Content in Wine. Gallons, 


n 12 
PROBL E M XI. 755 Length of a Ship's Keel, and 
3 Breadth at the Beam being given, to find her Tunnage ? 


| I. is the practice of Shipwrights . Fa to mul- 
1 tiply the Length of the Keel, Breadth and Half-breadth 
into one another, and to divide the laſt Product by 94, 
yhoſe Quo uotient they count for the Ship's Tunnage ; from 
{whence I frame this Proportion following, o be wrought by 
_ of Numbers, | 1. As 


—_ vw wv 


SOT hs He nr ev ON ATE treat ole OO” — 
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t. As 188, is to the Breadth ; ſo is the DEeaiN, to a N dee 
fourth Number: Then ſay, 


2. As 1, is to that fourth Number; 3 ſo is we W 


to the Tunnage required, | 
* Example I7. Suppoſe A Ship 72 Feet FE the Keel, and 241 «1 


Feet by the Beam; I demand her Tunnage? daun, Tun Bre 


890 Tenths neareſt, See the Work following: ; by 

I bei 

As 188, is to 243 : fo is 24, to 36: And then, 14 
As 1, is to 3.06; ſo is 72, to Tuns 220.6 Tentbs. 


1. By the Gunter, with Compaſſes, f 
. The Extent from the given Number 188, to thi 


Breadth of the Beam 24, will reach from (the ſaid Bread the 
8 to 3.06. Then, Fu 


The Extent from 1 to. 3.06, will reach from tie tio 


* 


Lengthof the Keel 72, to Tuns 220. 6 Tenths, the Tun 


nage required. the 
Or more briefly thus: The Extent from 1 3-71, ( which | Fi 
is the Square Root of the given Number 188) to theÞ Ti 
Breadth of the Beam 24; being turned over twice from Þ 
the Length of the Keel 725 reacheth to Tuns 220. 6 Tenthe, inc 
as before. be 
2. By the fliding Gunter, thus * the 
1. Set w given Number 188, againſt the Breadth of the] At 
| Ship 24, and apainſt the faid Breadth 24 on the Firſt, 1 
3.06 on the Second. Then, | 
2. Set 1 againſt 3.06, and againſt the Length of the, 
Keel 72 on the Firſt, is Tuns 220.6. Tenths on the de. Bi 
cond, as before. 1 Oy or Wy 14 
PROBLEM XII. To frd he Tunnage 5 a PE Bale „w. 
Cafe, bowing ih 5 Length, Breadth, and Depth given. ih 
The Rule is thus, | : 
r. 5 66 is to the Breadth; ſo Is the Depth to iÞ 
fourth Number. Then, | B. 
2. As 1, is to that fourth Number; fo is the Lerg- h, ye 
to its Tunnage required. Example be 
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" Example 18, A Caſe or Bale being 6 Feet broad, 4 Feet. 


| 4. and 10 Feet long, I demand its Tunnage ? Anſwer, 
Tuns 3-63 Parts. For it's thus: 


1 By Gunter Scale with Compuliis. 2 
24 I. The Extent from the Given Number 66, to the 
wn; Breadth 6, reacheth from the Depth 4 to 0. 363. Then, 
2. The Extent from 1 to the laſt found Number o. 363, 
being laid from the Length 10, reacheth to 3.63; that 1s 
3 Tun and 63 Parts of Too, or #73, Tuns. 


. 2. By the /liding Gunter, thus; 
the} x. Set the Given Number 66, againſt the Breadth of 
dth) che Bale or Caſe 6; then againſt the Depth of it 4 on the 
| Firſt, you will find 0.363 on the ſecond, a fourth Propor- 
the tional Number. Then: 
un-! 2. Set 1 againſt the faid Proportional Number 0.3633 
then againſt the Length of the Bale or Caſe 10 12 the 
hick - Firſt, you will nnd, on the Second, 3.63, or 3 19's the 
the 13 of the Bale or Caſe propoſed, 
rom MNore, That 66 Feet is the Content of a Caſe that will 
hs, | incloſe two Engliſb Butts, but the Cantlings of them are 
| better than a third part; therefore allowing 26 Feet for 


- the Cantlings, the remaining 30 Feet are counted 1 Tun. 
| And then the Rule is, 


1. By the Gunter with Cbmpaſes for the foreſaid From. 
1. The Extent from the Given Number 40, to the 
Bread th of the Caſe or Bale 6, will each from the Depth 
4 to o. 6 a fourth Proportional Number, Then, 

2, The Extent from 1, to the ſaid fourth Number o. 6 


25 A 8 * ps 
a df ABT 223 r On 


| will reach the ſame way, from the Length 10, to 6 Tuns, 
:. | a the Content of yoo Caſe or Bale required, 

1 2. By the ding Gunter, this: 
to i rx. Set the Given Number 40, againſt the Breadth of the 
 FÞ Bile or Caſe 6, then againſt the Depth of it 4, on the Firſt, 
_ you will find o. 6 on the Seon a fourth Proportional Num- 
mple der, Then, e 


- ' — 1 
9 ID — — 
* — >) r 


23 


. — d 2 7 r 82 - . = 
3 ts es _ 8 a * 4 
. ———— © ta... Ss tt : bo — 8 — 
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2. Set 1 againſt the ſaid Proportional Number 0.6 ; then 


agaiuſt the Length of the Bale or Caſe 10, on the Firſt, 
you will find on the Second 6, the Tunnage of the Bale | 
or Caſe propoſed. 


PROBLE M xIT. The Diameter of @ Globe "7 


given, to 0 find the Solid Content ? 
The Ru le. 


A® 1, is to the Diameter; ſo is 0.5236, to a 188 


Number; and ſo is that fourth Number, to a fifth; 
and ſo is this fifth, to its Solid Content required. 
| Examble 19. A Globe whoſe Diameter is 8 Inches; 
What's the Solid Content? Anſwer, Inches 268. For 
it's wrought thus: 


to 33-5 ; and ſo is 33-5, to 268 Inches, the Solid Content 
of the Globe. 
TV. The Uſe of the Line of Numbers in Gunnery. 


PROBLEM I. The Diameter, and Weight of any Piece of 


_ Ordnance being known ; to find the Weight of any other, being 
of the ſame Metal and Shape, its Diameter being known. 
Like Solids are in Proportion, as the Cubes of their homolo- 
gous Sides. Therefore the Rule is thus: 


As the Diameter of the known Gun, is to the Diame- 


ter of the Gun whoſe Weight is required; ſo is the 


Weight of the known Gun to a fourth Number z and 


ſo is that feurth, to a fifth; and ſo is that fifth, to the 


Weight required. 


Example 1. Suppoſe a a Braſs Saker, whoſe Diameter is 


Inches 11.5 Tenths, weighs 1900 Pounds; What will 
2 Braſs Gun weigh, whoſe Diameter is Inches 8.75 Parts ? 
Anſwer, $37 Pounds. For it's thus : 


1. By Gunter's Scale with Compaſſes. 


The Extent Aa the Diameter 11.5, to the Diameter 


8.75; being laid three times from the Weight 1900, wil! 
reach to 837 Pounds, the Weight of the Gun required, 
And, | | 2. B/ 


3 
. 
E 
F. 
£3 
9 
V7 
5 
+ 
9 
* 
43 
* 
* 
2 
pos 


| 1. 
As 1, is to 8, ſo is 0.5236, to 4.19 3 and ſo i is 4. 19, 1 


acc 


1 Problem, in Page 204. 
2, Conſider the Proportions of Metals; which are theſes 


of the 1. on Gun , 
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2. By the ſliding Gunter, thus : 


| Set the Diameter 11.5 againſt the Diameter 8.753 
then againſt the Weight 1900 on the Firſt, is 1445 on 
the Second; and againſt 1445 on the firſt, is 1100 on 
the Second: 
Pounds, the Weight — on the Second. 


Alſo againſt 1100 on the Fiſt, is 837 


PROBLEM H. Hives the Diameter and Wiight 


4 one Piece of Ordnance, and the Diameter of another 
i 


ece of another Metal; to find the Weight of the llt, 


it bein of the ſame Shape with the former! 


The Rule i is thus: 


„Fin D the Weight of the Piece as if it had been of 


the ſame Metal as the propounded Piece, by the laſt 
ben, 


according to the beſt Authors; 


Braſs -Iron 5 9 
Lead (; Iron Q 3 
Lead © to Stone 0 4 


Iron Stone 8 3 
3. Haring the Weights of both Pieces in one ſort of 


Metal, you muſt then Proportion their Weights according 
to their different Metals, 


of thoſe Metals; and 4 it's done. 
Example 2. If a Braſs Saker of Inches 11 5 Tenths Dia- 


meier, weigh 1900 Pounds: What will an Iron Gun {cf the 


ſame Shape) weigh, whoſe Diameter is Inches 8.7 5 Parts? 
Anſwer, 744 Pounds, For it's wrought thus: 
1. I find by Prob. 1. in page 204, that a Braſ Piece 


of Inches 8. .76 parts Dizmetcr, will weigh 837 Pounds; 
= but becavſe this Piece is Iron, and the Proportion of Braſs 
Þ to Iron (as abo veſaid) is as ꝙ is to 8: Therefcre tay, 


2. Asgisto8; fois 837, to 744 Pound, the weight 


PR OB. 
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PROBLEM III. By knowing the Allowance of 


Poder for one Gun; to find how much 18 the ſon q 


E007"! is requiſite for another Gun? 


; -... Tha Ne 

Ho AS the Diameter of the Bore of the Gun, whoſe Allow. 
ance is known, is to the Diameter of the Gun whoſe 

. Allowance is required; ſo is the Allowance given to a 


fourth Number; ard fo is that 4th to a Sch; and fo is the 


Sch to the Allowance required. 


But note; Here it's underſtood, that both Guns are | 
_ alike l that is, they ſhould have the ſame Propor- Þ 


tion in Weight and Thickneſs of Metal. 


— 3. If a Saker of Inches 3. 5 Tenth Bore require 1 


4 Pound of Powder; what will a Demi-Canon of Inches Þ _ 


'6.5 Tenths Bore require ? Anſwer, Pounds 25. 62 Tar 1 


For it's thus : 


As 3.5 is to 6. 5, ſo is 410 7.443 and fo is 2-44; 1 


13.80; and ſo is 13.80, to Pounds 25.62 Parts, the 
Weight of Powder for the Demi-Canon, in Proportion 
to the given dSaker: But ſuppoſe the Weight of the SakerÞ - 


1600; and the Weight of the Demi-Canon 6000 ; what 3. 


Allowance of Powder muſt it then have ? 


1. By Problem 1. Find the Weight of the Demi-Canon | 


in Proportion to the Szker's Weight: which is thus; 


As 3.5 is to 6.5, ſo is 1600 to 2971; and ſo is 20% E . 


to 5517; and ſo is 5517 to 10246 Pounds, the Weight Þ 
of the Demi-Canon, requiring Pounds 25.62 Parts "i 
Powder for its Loading. But _ its Weight is rp 
io be 6000; lay, 


2. As 10246 is to 6000, ſo. is 25.62 to Pounds 15 


the due Allowance of Powder for the Demi - Canon ei 


Inches 6.5 Tenths Bore, weighing 6000 Pounds; at th 8 
Rate of a Saker Inches 3.5 Lenths Bore, weighing 1600 


ROE 


Pounds, and . 4 Pounds of Powder. 
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PROB. Iv. Having the Diameter and Weight of one 
of | Bullet, and the Diameter of another of the ſame edt 
ne tt to r the Weight of the Len, 5 


E 7 he Rule, MES 
TH E Weight of Bullets (of the ſame Metal) | are in 

Triplicate Proportion of their Diametere, and wrought | 
ole by the Direction in Problem 10, of the firſt Uſes of the 
bunter, in Page 184 5 and 185, ET 
| E xamplz 4. If? an Iron Bullet, 4 W Diameter, 1 
are Þ © Pounds; what will an Trop Bullet of 6 Inches Diameter 
or- Þ weigh? Anſwer, Pounds 30-4 Tenths, For it's thus; 


= As 4.is to 6, is 0 to 12.5; and fo is 13-5 to 20.253 
ue and ſo is 20.2 55 to Pounds 30. 4 Tenths, 


Its, Pp R 0 B. V. Two Bullets, equal in - Diameter, but of 
15 different Metals ; by the Diameter and Weight of Ms ta 
of ud the Weight of the ather, 


tion! E Rule. 


hat 7 . AS the Eößordten of one Metal, is to the Sher ; 10 
is the Weight of the Yen Bullet, to the Weight 
NON of the Bullet require d. FM 


971 [ "Rvample 8. Suppoſe an Iron Bullet, 6 wt Diameter, 
ig [Ee Pounds 30.4 Tenths; what will a Stone Bullet. of 
s olf me ſame Diameter weigh ? ,! Pounds 11.36 parts. 
ole For! it's wrought thus: | 


i By Problem 2, of S (in Hae 5 the 1 
tion X Iron and Stone is as 8 to 3; therefore fay, 

4s 8 is to 2, ſo is 30.4, to Pounds 11. 39 Parts, the 
[Voight of the Stone Bullet, 

| PRO B. 
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' PROB. VL Having the Diameter and Weight of 1 
Bullet of one kind of Metal, and the Diameter of any 
Bullet of another Metal given ; ; to find the Weight of 
the latter, 


The RULE. 


1. FIND the Weight of it (by Problem 4.) as if it wu | 


the fame Metal, 


2. Then find it's Weight according to the Proportion | 


of the Metals by the laſt Problem, and it's done. 


Example 6. If an Iron Bullet 4 Inches Diameter, weigh 


9 Pounds; what is the Weight of a Leaden Bullet 6 In- 


ches Diameter? Anſiber, Pounds 45.6 Parts. F or it's Þ 


thus wrought. 


1. As 4, is to 6; ſoisg, to 13 3 and fo | is 13.5, fo 


20.2; and ſo is 20.2 to Pounds 30.4 Tenths, if it had 
been Iron; but as it's Lead, ſay, 


2. As 2, is to 3; ſo is 30. 4, to Pounds 45.6 Parts, the 


_ Weight being Lead. 


v. The Uſe of Gunter* 5 a in „ Narigaion and fir | 


in Flain-Sailing, | 
C A 8 E I. 


The Courſe and Diſtance ſailed being given; to 0 the Di Fe 


rence of Latitude and Deprr ture from the Meridian ? 


To do this, the Proportions are theſe: 


5” A 


Courſe, to the Departure from the Meridian, 


plement of the Courſe, to the Difference of Latitude. 


Note ; The Radius, according to the Nature of the Pro- f 
portion, may be any of theſe. 8 Points 


8 Radius, is to the Diſtance ; ſo is the Sine of the 


2. As Radius, is to the Diſtance ; ſo is the Sine Com- 


” 
| Li 


in, 


ny 


8 Points J Sine Rumbs. 
4 Points e 8 find er Tangent Rumbs, 
9o Degrees ; on the Line of J Sines. 
45 Degrees U Tangents. 5 
And for Conveniency, that each Proportion may ſtand in 
one Line. 5 | 
Let 8. I Sine 
Sc; |__| Sine Complement. 
ry |. 1 
T. e. . Tangent Complement; 
. and for Courte. | 18 85 
. Diſtance ſailed. 
Diff. Lat. Difference of Latitude. 
Dep. | | [Departure from the Meridian. 
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Hal If a Ship ſails S. W. by S. 104 Minutes from 
Latitude 1d. 45m. North; I demand what Latitude ſhe is 
in, and her Departure from the Meridian? | 0 


As S. 8 P. is to 104 M. ſo isS. 0 > © Ponits, to ; hy Las es 


1. By the Gunter with Compaſſes. 


The Extent from 8 Points (on the Line of Sine Rumbs) 
to 104 Min. (on the Line of Numbers) will reach the ſaine 
way from 3 Points (on the Line of Sine of Rumbs) to 58m. 
(on the Line of Numbers) which is the Departure from 
the Meridian; and the Compaſſes kept at the fame Diſtance, 
will reach (the ſame way) from 5 Points (on the Line of 
Sine Rumbs) to 86 Minutes (on the Line, of Numbers) 
which is the Difference of Latitude. = 

Note; The Courſe is 3 Points, becauſe S. W. by S. is 
3 Points from the Meridian or South; and 5 Points is 
the Complement of the Courſe, becauſe 'S. W. by S. is 
5 Points from the Parallel or Weſt ; Underſtand the like in 
any other Courle. 


* 


1 2. By 
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1d. 22m. North; What is her Diſtance ſail'd, and OY L 


Latitude by Obſervation 


1 
. 
5 
| 
1 a 
aL 
I's 
0 
% 


By the Hiding Gunter. 7 
Slide 104 min. on the middle piece, againſt 8 points, on 
the Line of Sine Rumbs on the lower outfide piece; then G 
againſt 3 Points on the firſt, is 58 Minutes on the ſecond, Þ. 
the Departure from the Meridian; and againſt 5 Points, on 


the firſt, is 86 Minutes on the ſeeond, the Difterence „ 


Latitade: : 
D. M. the 


Latitude ſailed from 1 : 45 North 


Difference of Latitude ” minutes, or -—— 1 : 26 South Ine 
Subtract, gives the Latitude required — o : 19 North the 


CASE IL | Ph 

N < Di 
Cour ſe and Difference of Latitude given, to fond the Diſtance NR 
5 failea, and Departure from the Meridian ? » , 

Io do this, the Proportions are tneſe: | a 

1. As the Sine Comp. of the Courſe, is to the Difference] Di: 

of Latitude; ſo is Radius, to the Diſtance Run. | Sul 


2. As the Sine Complement of the Courſe, is to the 4 
Difference of Latitude; ſo is the Sine of the Courſe, to the! 
Departure from the Meridian. 


Example. Suppoſe a Ship ſails NNE. from the Latitude F 
of 2d. 15m. South, and then by Obſervation, is in Latitude 


ture from the Meridian ? h D. M. 
Latitude ſailed from : 15 South 
„ 3 Norch 


Added, gives the Difference of Laticudo m— 3 37 which| 
reduced into Min. by mutiplying by 60, 1s 217 Minutes. 


Then; 1 
As $6 Pu. is to 217M. fois S. 3 4 Points, to (235 2 pol 1 


CASE 
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K 0 A. 8 L III, 
on 
hen ' Courſe and + Pins from the Meridien given; to find | 
nd, the D: Mance Run, and Difference of Latitude. 
ol 
f This! is performed by theſe Proportions. 
I. As the Sine of the Courſe, is to the Daparture from 
the Meridian; ſo is Radius, to the Diſtance ſailed. 


h 2. As the Sing of the Courſe, is to the Departure from 
| the Meridian; ſo is the Sine Complement of the Courſe, to 
h II the Difference of Latitule. 
Example. If a Ship ſails SE. by E. from i; om. North 
Latitude, till her Departure be 92 Minutes ; What is her 
Diſtance ſailed, and Latitude 18 is in? | 
NAY ASS, ak is tog2M. fo 188.3 {3 Points 6 to 3 515 5 
IT atitude failed from — 1: 10 North 14 
ence} Difference of Latitude 61 Minutes, or — 1: o1 South 11 
| Subtract gives the Latitude the Ship is in —©O ; 09 North in | 
the LS 
d 


> the | CASE Iv. 


Diltance Run, and Difference of Latitude given, to find the 
Courſe, and Departure fem the Meridian ? 


tude l | 
tudeh 
par} 


The Proportions are theſe ; 
. AS the Diſtance ſailed, is to Radius; ſo is the Dif- 
ference of Latitude to the Sine . of the 


uth þ 


orth [ ourſe. 
rhichÞ? 2. As the Radius, is to the Diſtance ſailed ; ſo is the Sine 
wutes.FÞf the Courſe, to the Departure from the Meridian. 
Example. Admit a Ship fails between the 8. and W. 
Diſt], 98 Leag. from the 1 in 50d. oom. North Latitude; 
Dep. nd then by Obſervation, is in 46d. zom. North Latitude, 
S E What is her Courſe and Der er from the n, 
1 2 II. 


©, - we. — — — — .—— 
245 3 IT — Ine— AD. meh] Tr Te. 
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Diſtance Run, and Depart 
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5 Di 7 
Latitude failed from ———— —— 50 : oo North 
Latitude by Obſervation ———— — 4d : 30 North 
The Difference of Latitude 3. 30 or 70 Leag. 
1. As 98 Leagues, is to Sine of go Degrees; ſo is 70 


Leagues to Sine 45d. Zom. whoſe Complement 44d. Zom. 
is the Courſe from the South Weſtward ; that is, South Welt 


neareſt, Then, 6 . 
2. As Sine go Degrees, is to 98 Leagues; ſo is Sine 44d. 


Zom. to 68 Leagues, the Departure from the Meridian. 


1. By Gunter with Compaſſes. 
7. The Extent from 98 Leag. on the Line of Numbers, 


to 90 Degrees, on the Line of Sines, will reach the ſame 


way from 70 Leag. on the Line of Numbers, to 45 deg, 


30 minutes on the Line of Sines; which being ſubtracted 
from o wh leaves 44 deg. 30 minutes for the Courſe. 
2. The Extent from go Degrees, on the Line of Sincs, 


to 98 Leagues, on the Line of Numbers, will reach from 
44d. zom. on the Line of Sines, to 86 Leagues, on the 


the Line of Numbers, which is the Departure from the 


2. By the ſliding Gunter. 


Meridian. 


1. Bring 98 Leagues, on the Line of Numbers on 
the middle piece, againſt go Degrees on the Line of 


Sines, on the out ſide piece; then right againſt 70 
Leagues, on the Firſt, is 45 deg. 30 min. on the Second, 


which is the Complement of the Courſe, and ſubtracted 
from go deg. is 44d. 3om. and is near 4 Points from the 
South towards the Weſt, or South Weſt. Tn 
2, And as it now ftands, againſt 44d. 3om. in the 
Line of Sines, on the out-fide R is 68 Leagues, in 


the Line of Numbers, on the middle Piece, which is the 


Departure from the Meridian. 


CASE V. 


ure from the Meridian given ; to 


End. the Gaurie and Difference 6 atitude 


aw >) 33 
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The Proportions are as follow. 


I. A S the Diſtance ſailed, is to Radius; ſo is the Depar- 
ture from the Meridian, to the Sine of the Courſe. 

2. As Radius is to the Diſtance failed, ſo is the Sine 
Complement of the Courſe, to the Difference of Latitude. 


IR. Oo 


Eaſt from 1d. 19m. SouthLatitude, until her Departure from 

the Meridian be 150 Minutes; what is her Courſe, and 
Latitude ſhe is n? | „„ 

1. As 354 Minutes, is to Sine god. ſo is 150 Minutes, 

to Sine 25d. ſo that the Courſe is N. Eaſtward, or NNE. a 
quarter Eaſt. 3 5 

e | 2+: As S. 9o degrees, is to 354 Minutes; ſo is Sine 68 

; degrees, to 323 Minutes, the Difference of Latitude. 

Latitude failed from is —— . — ——1 : 19 South 

3 The Difference of Lat. 323 Minutes, or —5 : 23 North 

Subtract, gives the Latitude the Ship is in — 4: 04 North 


4 CASE VI Difference of Latitude, and Departure from 
= | the Meridian given; to find the Courſe and Diſtance Run. 


To do this, theſe are the Proportions. 


n 

f I. S the Difference of Latitude, is to the Departure 
"Ml from the Meridian; ſo is Radius to the Tangent 
ö of the Courſe. 

0 | | 

6 2. As the Sine of the Courſe, is to the Departure from 
i the Meridian; ſo is Radius, to the Diſtance ſailed. 
Example. Sailing between the North and Weſt, from 


a Port in id. 59m. South Latitude, and then arriving at 
another Port which is in 3d. 8m. North Lat. and is alſo 209 
Minutes to the Weſtward of the firſt Port, I demand the 

Courſe and Diſtance from the firſt Port to the ſecond ? 


O 3 


Example. A Ship Sails 354 Minutes between theSouth and _ 


* 170 
FM... . 
1 
n q 
d, Mm. > 
N - : 
4* | 
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| C d. m 
Latitude of the firſt Port — — 1: 59 South 
Latitude of the ſecond Port — 32 o8 North 
Added, gives the Difference of Latitude — 5: 07 or 307m, 
I. As 307 min. is to 209 min. ſo is Tangent 45 deg, 
to Tang. 34 deg. 15 min. the Courſe North Weſtward, 
or N. W. by N. neareſt. 8 . 

2. As S. 34 degrees 15 minutes, is to 209 minutes: 80 


is S. 90 degrees to 307 Minutes, the Diſtance between the 


two Ports. 


1. By the Gunter with Compaſſes, 


1. The Extent from 307 min. to 209 min. en the Line 


of Numbers, will reach from 45 deg. on the Line of Tan- 


gents, (that now being the Radius,) to 34 degrees 15 mi- 


nutes on the ſame Line of Tangents, which is the Courſe 
from the Meridian. 
Motte, When the Difference of Latitude is greateſt, the 

Courſe is lefs than 45 Degrees from the Meridian. 
But when the Departure from the Meridian is greateſt, 
the Courſe is more than 45 deg. from the Meridian, 
22. The ſecond Canon or Proportion for the Diſtance 
Run, is wrought as in the ſecond or third Caſe, in Page 
210, Or 211. | | 


2. By the /iding Gunter. 


1. In this Caſe, put in the middle piece in ſuch a manner, 
that a Tangent Line may ſlide againſt a Tangent Line, alſo 
Numbers againſt Numbers: Then bring 307 min. on the 
Line of Numbers on the middle piece, againft 209 min. 
in the Line of Numbers on the outſide Piece; then againſt 


45 degrees, on the Line of Tangents, on the middle Piece, 
is 34 degrees 15 minutes on the Tangents, on the outſide | 


Piece, which is the Courſe required. HH 55 

2. For the Diſtance, the manner of working is the ſame 
as hath been ſhewn in Caſes Firſt, Second and Third. 

Pts Ty 


20. 


* 
N 
6 1 
z 
1 
Wi 


in 5 degrees 24 minutes Weſt Longitude, fails firſt S E. 
WNW. 75 minutes: I demand the Courſe and Diſtance 


Departure from the Meridian, for each ſeveral Courte, 


Sums, diz. the Northing into one, and the Southing into 


Southing, for the Difference of Latitude; and the Diffe- 


1. Courſe. As S. S is to 68; ſois 8.4 5 8933 
5 7 to 60 75 W. ing 
3 Courſe. As >, 8 Points is to 753 ſo 1s SI 27 N. ing 

— 0 5 Coutie 
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| To Reſolve a Traverſe by Gunter”s Scale. 


Example 1. A Ship in 40 degrees North Latitude, and 
by S. 68 minutes, then SW, by W. 55 minutes, and then 


from the firſt Place of Departure, and what Latitude and 
Longitude ſhe is in? PE, TY 


To do this, «Firſt find the Difference of Latitude, and 
as directed in Caſe 1. of Plain-Sailing, in Page 208 and 
2. Collect the ſeveral Differences of Latitude, into two 


another. ; and in like manner, the ſeveral Departures either 
Eaſt or Weſt: Taking the Difference of the Northing or 


rence of the Eaſting and Weſting for the Departure from 
the Meridian, N e . 
3. Having now the Difference of Latitude, and the i 
Departure from the Meridian known; the Courſe and 
Diſtance may be found by the Sixth Caſe of Plain-Sailing, {| 
in Page 213 and 214. - 0 
4. The Difference of Longitude may be found by this 
Proportion: 55 5 th 
As the Sine Complement of the middle Latitude, is to 
the Departure from the Meridian; ſo is Radius, to the 
Difference of Longitude. Sce the Work following. 
„ ts. M, 


1 
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has 1 Diff Lat. | Departure. _ 

Courſes. Diſt. North South | Eaſt |, Welt. 

I. SE by d "22 bes | 57.0_ 38.0 | 

2. SW byW| 55 | 30.6 | | 46.0 | 

3 WNW. 75 | 288] | | 65 | 

28.8 87.6 38.0 115.5 4 

C 
Diff. Lat 58.8 77.5 Depart. 


3. Then; As min. 58.8, is to min. 77.5; fois T. 454, 


to T. 52d. 50m. the Courſe from the South towards the 


Weſt, that is, SW. three quarters W. almoſt. And again, 


As S. 52d. 50m. is to min. 77-53 fo is S. god. to 9 


Minutes, the Diſtance from the firſt Place of Departure, 


d. m. 


Latitude ſailed * — hf ——— 40: 0 North 


— 
--» 


The Diff. of Latit. min. 58.8, or _ 0 2 39 Southerly 
Subtract, gives Latit. the Ship is in — 39 : 01 North 


Therefore the middle Latitude is —— 39: 30 
Subtracted from — _ 0 
Gives Complement of the middle Lat. 50: 30 


90: oo 


4. As 8. 50d. 30m. is to m. 77.5; ſo is S. god, to 1oom. 
the Difference of Longitude. e 
The Longitude ſailed from is 5 : 24 Weſt 


The Difference of Longitude r00m. or — 1: 40 Weſt 


Added, gives the Longitude the Ship is in—7 : 04 Weſt 
Example 2. A Ship in 41d. 30m. North Latitude, and 


by 8. 52 Minutes, then S. S. W. 
63 Min. 


Tod. 20m. Eaſt anger, fails theſe ſeveral Courſes, and 
4 


Diftances, viz. 8. 


* 8 ern * 6 y 4 - 
5 * . 
— : , 
— 


. 


SO ite 


—- . 


ö Er ane | Diff. Lat. Departure. 
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63 Minutes E by N. 47 Minutes, N by E. half E. 35 Mi- 

| nutes, NNW. a quarter W. 47 Min. WNW. 73 Min. I 
demand the Courſe and Diſtance from the firſt Place of De- 
| parture ; alſo the Latitude and Longitude the Ship i is in? 


1. For the doing of which, dhiferve the Work following, | 


Points M. 
9 e 527 TS + _ 
E . 24.2 
11 [06 T | bpkad 
GT. 7 Gas 
3 F 7 RS © ; 3 9.2N 
(Courſe as 8. 8 Pt. is to! 3 ſo is 8. 1: 7 % Eo 
922 C20. W 
5 —— — MIN 5 1 
9 1 6 C68. W 
. 


2. Then to collect the ſeveral Northings, Southings, 
Eaſtings, and Weſtings into one; as here you ſee in the 
Table following ; whereby you will have the Difference 
of Latitude and Departure from the Meridian. 


Courſes Diſt, _North | South | Eaſt | Weſt | 
| 1{SEbyS. 52 "£42 1.304 1-- 
ISS . — 63 4 8˙2 1 24-2 | 
3. Eaſt by North| 47 9.2 46.2 | 
4.NEbyEZE.| 35 | 336; | 10:2 
"5NNW 3 W. [25 | 
"4; 6 8 FP HE ks RE Pe 
133.3 | 101.4 | 85.2. 
101.4 :: 1 


Difference Latitude | 11.9 | Departure 
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3. Now having the Difference of Latitude, and Depar: 
ture from the Meridian known, the Courſe and Diſtance 
is thus found. 


As 11 9 minutes, is to 27 minutes; ſo is T. 45d. to 
T. 66d. 15m. The Courſe North Weſterly, or W. N. W. 
becauſe the North and Weſt Columns are the greateſt. 

Here obſerve the Courſe is more than 45 degrees from 
the Meridian, becauſe the Departure is more than the Diffe- 
rence of Latitude; according to the Note in the 6th Caſe 
of Plain-Sailing in Page 21 3. Then for the Diſtance 
ſay, 
Is 8. 66d. 15m. is to 27 minutes; ſo is 8. 9o deg. to 
minutes 294 : The Diſtance from the firſt Place of De- 
parting. 

| 5 | „ mi. 
Latitude failed from ————— 41 30 North 
The Difference of Latitude m. 11. 9g or —— © 12 North 


5 Added, gives the Lat. the OP is i 41 42 North || 


And the 8 Latitude is 
Subtracted from 


Gives Compl. of middle Latitude —ů— 48 24 


4. Then to find the Difference of 3 ſay: 
As S. 48d. 24m. is to 27m. ſo is 8. god. to 30 min. the 
Difference of Longitude. 


| I de mn. 
The Longitude ſailed from is 10 20 Eaſt 
The Difference of Longitude 36 min. 0 36 Weſt 


Subtract, gives the Longit. the Ship is in — 9 6h Eaſt 
+ Secondly, 


FW 


— wat 


Fr WE, = = 


he 


4 
5 } 
$? 
Fo 

2 
4 
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Secondly, The IF of the Gunter's-Scale in Mercator 8 


Sailing. 
Cc A SE 4. 


The Latitude and Longitude of two Places given; to find 
the Courſe and Diſtance between them. 


Exomple I demand the Courſe and Diſtance from the 
Lizard to Basbadoes? Latitudes and W of thoſe 


5 Places wein N as follows: „ 


r 
Lizard 50 O0 North yp woes W. 
Barbados Uta * 3 25 North ? Longit 4 55 0 W. 


The Diff. of Lat. 5 35 South, Diff. Long, 85 w. 


minutes 2195 minutes 3160 
To anſwer this Queſtion, the Proportions are theſe ; 


1. As the Meridional Difference of Latitude, is to the 


Difference of Longitude ; ſo is Radius, to the Tangent of 
the Courſe. 
2. As the Sine Complement of the Courſe, is to the 


Difference of Latitude; fo is Radius, to Diſtance of * 


two Places. 
The Meridional Difference of Eadie is thus found : 


Extend the Compaſſes on the Meridional-Line, from 
one Latitude to the other; that Extent meaſured on the 


EquinoRial Line (the next Line adjoining to the Meridional 


Line marked EP) gives the Meridional Difference of La- 
titude. 


Thus, the Extent from Latitude 50 Degrees to Latitude : 


1 3d. 25m. on the firſt, being meaſured on the latter, is 


deg. 44 , or 44d. 24m. or 2664 minutes, The Meri- 
As Þ 


dional Difference of Latitude, Ihen ſay: 
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As 2664 M. is to 3160 M. 
Or, As 44d. 78 is to 52d. 4 5 is T. 45d. to T. 40d. 35m, 


the Courſe from the South Weſtward, or 8 W. 4 degrees Lat 
35 minutes Weſterly. And again: : 
As S. 40d. 25m. is to 2195m. ſo i is d. god. to 341 5m. Sub 
Or, As 8. 40d. 25m. is to 36d. 28, ſo is Sine god. to 
56d. 105 or 50d. Im- equal to 3414 Minutes. FF 


CANE LL © 12 


Bath Latitude and Courſe given; to PP the Di flance, : 1.7 
and Difference of Longitude. E 


T he Proportions theſe. 1 335 


AS the Sine Complement of the Courſe, is to the 45 
Difference of Latitude, &c. as before in the 7d, 

Second Caſe of Plain Sailing, to find the Diſtance and De- Di 

— from the Meridian, in Page 210. : 


2. As the Sine Complement of the middle Latitude, is 
to the Departure from the Meridian: ſo is Radius to the 
Difference of Longitude. 


Or thus; As the Sine 8 of the Courſe, is to 
the Meridional Difference of Latitude; ſo is the vine of the 
Courſe, to the Difference of Longirude: 


Example. Admit from the Lizard i in 50 deg. oo min. 
North Latitude, and Longitude 5d. 24m. Weſt, we made 
: 2 Leeway, Variation allowed for) our Courſe to be 

outh 39 de "Weſterly, and then by Obſervation was in 
45d. Im. North Latitude. I demand her Diſtance run, 
and what E ſhe is in ? 


Lat. 


EE At EYRE I EI 
rc 


Py 
1 
*% 
SHE 
'S 
3. 
4 


Latitude failed from — 
Latitude by Obſervation 
Subtract, is the Diff. of Latitude 1 Som. Southerly 


The Middle Latitude i is —— — 47d. Zom. 
Subtract from 
Compl. ot the Middle Latitude 42d. Zom. 


: I. As 8. 51d. is to 299m. ſo is 8. FE Na to 


45d. orm. meaſured on the Line of Equal Parts, is 


Minutes. Or thus; 


to 358 Minutes as before, which | is the Difference of Lon- 
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od. oom. North 
—— 45d. orm. North 


Minutes 299 


—— god. com. 


385 Diſtance 
242 Departure 
2. As S. 42d. Jom. is to 242 "- ſo is S. god. to 
358 Minutes, the Difference of Longitude. Or thus: 
The Extent from 50d. oo min. on the Meridian Line, to 


7d. 18, or 7d. 24m. or 444 Mintues, for & Meridional 
Difference or Latitude: Then, - 
As S. 51d. is to 444 Minutes; ſo is 8. 39 deg. to 358 


As 299 Minutes: i is to 242 Minutes ; - ſo is 444 Minutes, 


grace. | d. m. ; 
he Longitude failed from - 5 : 24 Weſt 
The Difference of Longitude 3 58 min. or — 5: 58 Welt 
Added, gives the Long. the Ship i is in — II : 22 Weſt 


CASE III. 
Both Latitudes and Diſtance Run 45 ven; to find the Cour ſe 
and Diſerenee of ongitude. 


rform this, the Proportions are theſe : 

1. A 5 Hh Diſtance failed, is to Radius; ſo is the Diffe- 

> rence of Latitude, to the Sine Complement of the 
Courſe, as in the Fourth Caſe of Plain Sailing, in Page 
211, by which Caſe alſo you may find the tens from 
the Meridian, or Meridian Diſtance. 


2. As 
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2. As the Sine Complement of the middle Latitude, i; 
to the Departure; ſo is the Radius, to the Difference of 
Longitude. Or thus ; : 


As the Difference of Latitude, is to the Departure from 


the Meridian; fo is the Meridional Difference of Latitude, 
to the Difference of Longitude. 


Example. A Ship in 46d. South Latitude, and 1d. 15 min. 


Weſt Longitude, fails roo Leagues North Eaſtward, and 


then by Obſervation is in Lat. 42d. South; I demand her 


Courſe, Departure from the Meridian, and the Long, ſhe is 


"IF x; 


Latitude ſailed from 1 South. 
Latitude by Obſervation is — 42d. South. 


Subtract, gives the Diff. Lat. — 4d. or 80 Leagues 
The middle Latitude is 


3 ů — ů 


1. As 100 Leag. is to S. go deg. fo is 80 Leag. to 8. 
53 deg. 15 min. the Complement of the Courſe ; ſo that 
the Courſe is 36 deg. 45 min. North Eaſtward, or NE. by 
N. a quarter Eaſt. And then again, 


As 8. god. is to 100 Leag. fo is S. 36d. 45m. to 60 


Leagues, the Departure from the Meridian. 

2. As S. 46d. is to 60 Leag. ſo is S. god. to 83 Leag. 
the Difference of Longitude, or thus: The Extent from 
46d. to 42d. on the Meridional Line, makes 5d. +5 or 
110 Leagues on the Equal Parts, which is the Meridional 
Difference of Latitude. And then it's, 


As 80 leag. is to bo leag. ſo is 110 leag. to ES Cf long, 


Or, as 4d. is to 3d. ſo is 5d. 38 to 4d. 288 
Longitude failed from is — id. : 15m. Weſt, 
The Difference of Longitude 83 leag. or 4d, : Om. Eaſt. 


Subtract, gives Longitude Ship is in — 2d, ; 54m. Eaſt. 
„ ++ CASE 


44d, whoſe Comp. is 464. 1 


* 
18 


f 


| 105 Leagues, the Diſtance ſailed, 


Remainder is Longitude the Ship is in — 178 : 39 
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E 


| Both Latitudes, and Departure from the Meridian, given; 


to find the Courſe, Diſtance Run, and Differ. Long. 


I, TH E Courſe, and Diſtance Run, is found by the 


Sixth Caſe of Plain Sailing, in Page 213. 
2. The Difference of Longitude is found as in the ſecond, 


third, or fourth Caſe in Mercator. 


Example. A Ship in 33 Degrees North Latitude, and 


178 Degrees Weſt Longitude, fails South Weſtward 
until ſhe be departed from the Meridian 58 Leagues, and 
| then ſhe is in Latitude 28d. 36m North: I demand her 
| Courſe, Diſtance Run, and what Longitude ſhe is in? 


d. m. 


Latitude ſailed from —.— 33: 00 North 

Latitude the She Ship is i. 28 : 36 North 

The Difference of Latitude is — 4 : 24 or 88 Leagues 
| The middle Latitude is 350 48 Comp. 59* 12 
I. As 88 Leagues, is to 58 Leagues; ſo is J. 45 deg. 
to T. 32d. 20m. which is the Courſe South Weſterly, or 
SW. by S. 5 


2. As 8. 33d. 20m. is to 58 Leagues; ſo is S. god. ta 


3. The Meridional Difference of Latitude 5 deg. 5.5 or 


ö 5 deg. 9 min. or 103 Leagues, found as before directed. 


4.450 8 r is to 58 leagues 3 Ml 3 * 1 


| 67 leagues the Difference of Longitude. 


| 5. Longitude failed from ——— —— 178 : 00 Weft 
The Difference of Longitude 67 leag. or — 3 : 21 Weſt 
Added, and the Sum iSoooommmpnmomocromomnem IST: 21 3 
Which ſubtract from üũ⸗ñũ. 30 % . 


C-A? 


Latitude failed fr 


Longitude failed from is —— 
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CASE V. 


| One Latitude, Qu. and Diltance 258 given; to find the 


other Latitude, and Difference ef Longitude. 


I. 4 & HE Dis seber of. Latitude, and Departure from 
the Meridian, is found by the firſt Caſe of Plain 


Sailing, (in Page 208 and 209) and conſequently the other 


Latitude. 
2. The DiFfetence of Longitude i is found as before in the 


; ſecond or third Caſe of Mercator... 


Example. If a Ship fails S E. by S. 120 1 Sivan 2 


| Port i in 52d. 3om. North Latitude, and 2d 15m. Weſt 1 


amd ; what Latitude and Longitude is the in ? 


As 8. 8 Pointe is to 120 Leagues; ſo is S. 5 Points, to 


100 Leagues, the Difference of Latitude. 


And, as S. 8 Points, is to 120 Leagues; ſo is S. 3 Points, 
to * 15 Leagues, the Departure from the Meridian. 


g. i. 
53: 30 North 
The Diff. of Latitude 100 Leagues, o or — 5 0 South 
Subtract, gives the Latitude the Ship is in — 48 30 : 30 North 


And the middle Latitude i l Comp. 35%} 
The Meridional Diff. Lat. is 8d. or 160 Leagucs. 


As 12 2906 0 is to 67 Leag. ſo is 45 YA. Tt 


100 Leag. 160 Leag. 
197 Leagues the Difference of een 


d. 5 Kl. 
we — — 2 15 Weſt Þ 
Diff, Longitude 107 Leagues, or — 5 : 21 Paſt 


3: 06 Eaſt 


tract, gives che Longitude ſhe is in 


JFF 
BE ee 


. n 2 
5 30) 2 eee 


"15 
We 
ve 


GSA 


tu 


the 


* * n 9 2 9 „ " — 2 1 I i 4 A a 
£ end ob A 3 FED 25 : : g ; ener = N 5 = 5 8 * Wy e : * 
> . 1 0 TC 9 "44 E w.. . 4 . f es 5 "S232 A 8 . . p 0 * © l : . 1 5 __ 4 
SRL SH I EI Ws IO I, ICE ALES RS Rar 3 bs r x 261.0) b0o Ke * 2 Wa V3.4 he IS l - - 2 2 n „ „ TR ISS, ne Oe ee : 7 
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Subtract from | 
| Remains Complement of the Latitude 
1 
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- CASE. YL 
Sailing in a Parallel to find the Difference of Longitude, * 


To do this, the Proportion is thus : 


A the Sine Complement of the (Parallel) or Latitude, 
is to the Diſtance ſailed Eaſt or Weſt. ; 
So is Radius to the Difference of Longitude. 
Example. If à Ship fails Weſt 390 minutes, in the Lati- 


tude of 50d. tom. and departs from 2d. 45m. Eaſt Longi- | 


tude, I demand what Longitude the Ship | is now in? | 
As S. 39d. 5om. is to 390 min. ſo is S. god. to 610 mi- 
nutes, the Difference of Longitude. 


Longitude failed from, is — ——— 2 :.45 Eaſt 


The Direct of Longit. 6ro min. or — 10: 10 Weſt 


Subtract, Hives the Longitude the Ship! is in 7 25 Weſt 


ASE VII. 


The Differ. of Longitude (of two Places in one Parallel oer 
Latitude) given, to find 9 Distance in that Parallel? 


THE Proportion is thus: As Radius is to the Difference 7 


of Longitude, ſo is the Sine Complement of the La- 


titude, to the Diſtance in that Parallel. 


Example 1. Suppoſe Cape Vincent in Portugal, and Cape 
Henry in Virginia, both in 37 deg. North Latitude; their 
Longitudes ſuppoſed to be as Seer What is their Di- 


ſtance in their Parallel ? e a 
Cape S. Vincent , 10 35 We 
Ca pe Henry © Longitude 15 ; 02 Weſt” 


| Subtract gives the Diff. Longitude 64 : 27 of 3867 minutes 


Latitude of both Places is 37 + or | 
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2. As S. go Degrees, is to S. 53 Degrees; ſo is 64 ;4 
equal to 64d, 27m. to 51d. rb or 51d. Zom. or 5 
the Diſtance required. Or th 

As S. go degrees, is to 8 53 degrees; ; fo is 3867 Mi- 
nutes, to 3090m. the Diſtance in the Parallel as above. 


Example 2. Suppoſe two Ships under the EquinoQial, 


| 100 Leagues aſunder, and each fails North till both come 
into Latitude 60 degrees. How far are they now aſunder ' } 


Anſwer, 50 Leagues. For it's thus: 


As S. godegrees is to S. 30 degrees, * is 100 Leagues to git 


50 Leagues, the Diſtance required. 
CASE VII. 


Ti [ ford how many Minutes or Miles make a Dar L | 


Longitude in any Parallel, or Lati tude. 


The RULE. 


| hired, 
Roma. 


or it's thus : 


ow ? Anſwer, 38 + Minntes. 
s S. 90 deg. is to S. 40 deg. 


atitude 50 degrees. 
This may be done by ks Plain-Scale, thus : 


ſheweth your deſire: As here, take 50 deg. 


38 min. and a half as before. 


A® Radius, is to the Sine Complement of the e 
ſo is 60 min. (a Degree on the Equinoctial, ) to the 
Minutes making ns. ce of Longitude 1 in the Parallel de- 


In the Latitude of 50 3 I demand how ma- 
ny Minutes of Eaſting or belag, make a Degree ef Lon- ö 


ſo is 60 min. to min. | 
ab. g or 38 and a half, to make one degree of Longitude in 


| Take the given Latitude from the Chords, and mea- 


ſure it on the Line M. L. (which is Miles of Longitude) 
from the 


as, and meaſure it on the Scale M. L. it ſheweth Þ 
VI. The 
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; 
. VI. The Uſe of Gunter's-Scale i» A/ironomy. 
- PROBLEM I. The San's Place in the Ediptic; 
' and his greateſt Declination being given; to find his 
| | Nein Aﬀfcenfion and preſent Declination. 
Ly 
i To perform this, theſe ate the Proportions 4 
þ 1. AS Radius, is to the Sine Complement of the Sun's 
= | & preateſt Declination ; ſo is the Tangent of his Lon- 
te gitude (ont the neareſt Equinoctial point,) to the Tan- 
i kent of his Right e from the ſaid Point.” 
| | he Names and Charafers of the 12 Signs, 
of Þ 
1 V Aries . Libra 
| OD Ter 0 JE 
I Gemini Sagittarius 
c Cancer North £ Signs VS Capricornus 4 
e; 1A. Leo N ä Aquarius . 
the M Virgo | \ X Piſces 
le. | 
- Nate 1. The Sun's greateſt Declination i is 23 dbxren 
1 29 min. | 
a- Note 2. The beginning of Aries and Libra are the two 
on- Equincctial Points. 
Note 3. This Proportion (above) find the Sum 5 Right 
in, | Aſcenſion only when he is in the firſt Quarter of the Eclip- 
in} tic; that is, V, S; or It: But when he is in the ſecond 
p Quarter, So, N, or I, ſubtra it from 180 deg. and 
When in , M, of 7, add it to 180 deg, And in the 
| laſt Quarter, VS, x, or X, ſubtract (what's found by this 
ca- | Operation) from 360 deg. ſo will you have the Sun's Right 
de) Aſcenſion from V (for any Place in the Ecliptic) defired. 
the] 2. As Radius, is to the Sine of the Sun's Longitude 
eth | {from the neareſt Equinoctial Point); fo is the Sine I the 
| _F Sun's greateſt Declination, to the Sine of his preſent Decli- 
The nation. P 3” 
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Note, The Sun being in Y, C, IT, S, N, or M, his 


Declination is North : But in =, m, 9, Ve, , or X, 
it's South. Example. N 


M hen the Sun's Place in the Ecliptic is in & 24d. 15m. | 
M hat is his Right Aſcenſion, and Declination? 


| The Sun being in 8, 24 degrees 15 minutes, his Lon- 
gitude from the neareſt EquinoCtial Point (being now the 
beginning of Y) is 54 degrees 15 minutes. And the Com- 
plement of his greateſt Declination is always 66 degrees 
31 minutes. Then it follows: _ | 


1. As S. 90 Degrees, is to S. 66 degrees 31 minutes; 
ſo is Tangent 54 degrees 15 minutes, to Langent 51 degrees 
52 minutes, the Sun's Right Aſcenſion (from the beginning 
of N) required. { 3 


By the Gunter with Compaſſes. 

The Extent from Sine 90 degrees, to Sine 66 degrees 
31 minutes will reach from Tangent 54 degrees 15 mi- 
nutes, to Tangent 51 degrees 52 minutes, the Sun's Right 


1 


Aſcenſion. 4 
= By the ſliding Gunter. wp 
1. Let the middle Piece be ſo put in, that Sines may 
Nide againſt Sines, and Tangents againſt 'Tangents. | 
2. Then bring 90 degrees in Sines (on the outſide 


Piece) then againſt 54 deg. 15 min. in Tangents (on the 
middle Piece) is 51 deg. 52 min. in Tangents (on the 
vutſide Piece) the Right Aſcenſion, as above. 

This Proportion being to be wrought on Sines and 


Tangents jointly, I thought it neceſſary to expreſs the N 


manner of its Operation on both ſorts of Gunters, that 


the Learner. might ſee how it agrees with the General Þ 

r f this Diſcourſe of the] 
Gunter, in Page 177, and 178 ; but ſhall wave it in the 
reſt, and only write the Proportions in Words, and inf 
Figures, according to the particular Example, as follows, 
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% 23 deg. 29 min. to S. 18 deg. $5 min. the Sun's Dech- 


nation North, increafing. 


PROBLEM 1 


The Latitud: of a Pls and the Sur s He being 
given; to find his 3 and his Aſcenſianal Diffe- 


rence ; and co Fre his Riſſi ing, or SES ; nd on 
Length of the Day or Nigh t. 


To perform this Problem the Proportions are e theſe; 12 


1. As the Sine Complement of the Latitude, is to Ra- 


dius; ſo is the Sine of the Sun's Declination, to 
the Sine of his Amplitude. 


Note, The Amplitude and Declination, are always of 


one kind; that i is, both North or both South. 


2. As Radius is to the Tangent of the Latitude; ſo is 


the Tangent of the Sun's Declination, to the Sine 100 his 


Aſcenſional Difference. 


Note 1. The Aſcenſional Difference (being reduced 
into Time, by allowing 15 Degrees for one Hour, and 
then) added to, and ſubtracted from 6 Hours, the one is 


Sun-riſing, the other is Sun, ſetting. 
Note 2. If the Latitude and Declination are both North 


or both South; the Sun riſeth before, and dets after Six of 


the Clock; but if one be North, and the other South, the 
contrary. 


Note 3. 
ight, ind the 


Note 4. By this Problem were the Tables of Amp oli- 


tudes, and Semidiurna! Arches, &c, in this. Book cal- 


culated, 


Example. Latitude 51 deg. 32 min. N orth, and the Sun! 8 
Dectination 23 deg. 29 min. North: I demand his Ampli- 
tude,. and Anna Difference > Alſo. his OO der 
. length of the Day and Ni ght 8 


3 


. 'm. 


#3 
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2. As S. go degrees, is to S. 54 deg. 15 min. fo is 


AI the Sun's Riſing and he be Jubel | 
al the former is the Length of the 
latter the Length of the Day. 
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5 m. d. 2 


Anſiv. Sun's Amplitude 39 50, Aſcen. Diff. 33 10 


Sun: ſetting 9 313 Length of Day 16 : 26 = 
Fr 6 E. Hou ” 3 475 Length of Night 0 
or it's thus; 


1. As S. 38d. 28m. is to 8. go deg, ſo is 8. 23 dep, 


29 min. to 39 deg. 50 min. the Amplitude North, becauſe 

the Declination is North, that is, the Sun riſeth Eaft 

N deg. 50 min Northerlyy and ſetteth Weſt 394. Som. 
ortherly. 


2. As T. 45d 9 . $1 deg, 32 min. fois T. 23 deg, 


29 min. to T. 28 deg. 40 min. againſt which on the Sines 
is 33 deg. 10 min. the Aſcenſional Difference; which be- 
ing reduced into Time, is 2 hours 13 minutes; and added 
to 6 hours, is 8 hours 13 minutes for Sun-ſetting ; which 
doubled, is 16 degrees 2 minut es, the Length of the Day, 


Again, 2 hours 13 minutes ſubtracted fön 6 hours, is 
3 hours 47 minutes 1 05 80 which doubled, is 7 hours 
34 minutes, the Length of 


the Night. 
PROBLEM III. 


Latitude . a Place, and the Sur's Declnatio given; 3 fo LW 
Altitude and Azimuth at 6 of the Cock, 


To ſalve this, ſa 


* As Radius, is 30 i Sine 1. the Ladd; fo is the 


Sine of the Sun's Declination, to the Sine of his 
Altitude at, Six of the Clock. 


2. As Radius, is to the Sine Complement of the Lati- 


tude, ſo is the Tangent of the Suns Declinatjon, to the 


af 0 A* Azimuth ron che Eaſt or Veſt) at Six 


Note, The Azimuth is from the Tall, at Sir in the 


Morning; and, from the Weſt, at Six. in "the Afternoon : i 
8 0 5. in North Latitude, but Southerly, in South 


„ North Latitude, the. Sun's De: 


* age In 51d. Zam. 
clination being 23d. 29m. North. What is his a 
a ee at Six of the Clock? Anſw, 


„ 3 * K * * " ? 
„ GT) Ml oe op ay NE Ie Pn SN neg - 8 N / ww. 2 
P R 2. TTT 
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Anſiber, His Altitude is 18d. 11m. and his Azimuth is 
Eaſt 15d. 07m. Northerly, or 74d. 53m. North Eaſterly, 
or Weſterly. For it's thus 

I. As 8. god. is to 9. 75 32m. ſo is 8. 23d. 20m. to 
8. 18d. 11m. the Altitude at Six of the Clock. 

2. 8. god. is to 8. 38d. 28m. ſo is T. 23d. 20m. to 
FT. 15d. 07m. the Azimuth at Six; that is 74d. 53m. 
North Eaſterly at Six in the Morning, * North Weſterly 

in the Afternoon. 


e O B LE M . 
Latitude of a Place, and the Sun's Declination given ; 
find his Altitude, and Hour of the Day, when 21 70 
or Me e/t. j 
To perform this, the Proportions are theſe: ; 
; . AS * Sine of the Latitude, is to Radius; ſo is the |} 
Sine of the Sun's Declination, to the Sine of his 
Altitude; being Eaſt, or Weſt. 1 
2. As Radius, is to the Tangent Complement of the 
Latitude; ſo is the Tangent of the Sun's Declination, ts 
the Sine of the Hour from Six of the Clock, when he is 
Faſt, or Weſt. 
21 Worte 1. The Sun is Eaſt har fx] in the Morning | but : 
' Weſt before Six in the Afternoon. 

Note 2. The Hour (found by the laſt Proportion) being 
reduced into Time (by allowing 15 deg. to an Hour) and 
added to, or ſubtracted from * the Hour of the 
3. i Day, when the Sun is Eaſt or We 


- Example. Tn 51d. 32m. North Latitude, the Sun's De- 

& KF clination being 23d. 29m. North; what is his Altitude? 

and what time of the Day is it when he is Eaſt, or Weſt? 

= Anſw. His Altitude is 30d. 35m. and the Hour of 
7h. 21m. Morning, when Eaſt, 

4 3om. Afternoon, when Weſt. 

For it's thus; 

I. As S. 51d. 32m, is to 8. god. o is & 22k 20m. 

* S. Ts 35m the Sun's & Sis being either Eaſt 2 
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2. As T. 45d. is to T. 38d. 28m. ſo is T. 23d. 29m. te 


21 Minutes, added to 6, is 7h. 21m. and ſubtracted from 
6, is 4h. 39m. the former is the Lime when the Sun is Eaſt 


the Afternoon. 


PROBLEM v. 


no Declination) the Latitude of a Place, and the Sun's Alti- 
3 given; to Ju: his Azimuth, and the Hour of the Day. 


This Problem is thun performed. 


* the Tangent of the Sun's Altitude; to the Sine 
i eee of bis Azimuth, from the South in North 

Latitude; but from the North i in South Latitude; Eaſterly 

. in the Forenoon; and Weſterly in the Afternoon. 

- 2, As the Sine of the Complement of the Latitude, is 


8 Sine Complement of the Hour from Noon. 


no Declination, and his Alt. being 21d, 5om. in the Fore- 
noon; demand his Azimuth, and the Hour of the Day ? 
Anſtuer. His Azimuth is South 59d. 45m. Eaſterly, that 
is the Sun is upon the S. E. by E. a quarter E. Point of the 

e and the Hour of the Day 1 is Hours 8. 33 Minutes 

orning. For it's thus: 

1. As T. 45d. is to T. 51d. 32m. ſ fo LT: 21d. 50m. to 
8. 30d. 15m. whoſe Complement is 59 deg. 45 min. 
is the Sun's Azimuth required. 


deg- 50 min. to 8. 36 deg- 50 min. whoſe Complement is 
53 e 10 mis. Lo * Hours 25 Minutes 3 Which Bea 
| es ni | tra ed 


8. 20d. IIm. the Hour from Six, Which makes 1 Hour 


in the Morning ; the latter the Time when he is Weſt in 


1 The 3 in the Ente or Equino&tial (that | is, when he hath 
. A8 Radius, is to the Tangent of the Latitude, fo is 
to the Radius; ſo is the Sine of the Sun's Altitude, to the 


Example. In 51d. 32m. North Latitude, the Sun having 


2. As 8. 38 deg. 28 min. is to 8. od this ſo is 8. 21 


tra 
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trated from 12, gives 8 Hours 27 minutes, or 27 min. 


after 8 of the Clock in the Morning, the time of the Day 
required. ears 


PROBLEM VL 


| Latitude of a Place, Sun's Declination, nt his Altitude 


ves 1 ; to find his Azimuth, and the Hour of the Day. 


1 N of this, is as follows: 
2 Bw K E the Complement of the Latitude, the Com- 
plement of the Sun's Altitude, and the Sun's Di- 


ſtance from the Pole, (which is his Declination added to 


90 deg. when the Latitude and Declination is one North, 


|. the other South; but both being either North, or South, 
it's the Complement of the Feen and add them. 


* into one Sum. 
From half that Sum ſubtract (to find the Sun's 


Ae the Sun's Diſtance from the Pole; but (to find 


the Hour) the Complement of his Altitude; and note the 
Remainder. 
. To find the Azimuth, you have theſe two Propor- 


; tions following. 


Firſi, As Radius, i is to the Sine Complement of the La- 


titude; ; ſo is the Sine Complement of the Altitude to a 


fourtk Sine. Then again, 


| Secondly, As that fourth Sine, is to the Sine of the half 
Sum; ſe is the Sine of the Remainder, to a fifth Sine; 


againſt which, on the Line of Verſed Sines, is the Sun's 
Azimuth from the North in North Latitude; but from 
the South in South Latitude. 


4. To find the Hour, theſe are the two Proportions 1 


which follow. 
Firſt, As Radius, is to the Sioa Complement of the 


E ; ſo is the Sine of the Sun 8 Fe from the 
| adh; = 


_—. to a fourth Sine, 


a = 1 
1 


% 25 at 
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Secondly, As that fourth Sine is to the Sine of the 
half Sum; ſo is the Sine of rhe Remainder to a fifth Sine; 


againſt which, on the Verſed Sines, is the Hour of the 


Day from Noon. 


Example. In 51 geg. 30 min. North Latitude, the Sun's 
Declination being 15 deg. 10 min. North, and his Altitude 
obſerved to be 11 EY 30 min. 1 demand his Azimutth, 
and Hour of the Day | 

WS. 8 d. m. 


90.00 90.00 99.00 


Latitude 51. 30 North Declinat. 1 5.10 Nor. Alt. 11.30 
Comp. Lat. 38. 30 Sun's diſ. fro Poic 7 4- 50 Com. Alt. 78. 30 
Comp. Alt. 78. 30 Comp. Latitude 38.30 

Sun's Diſt. 74.50 Comp. Altitude 28.30 

Sum is 101 Sum is. — 191.50 
half Sum is 95. 5 — The half Sum is 95.58 


| Remainder 21.55 Remainder is — 17.25 


Then to find the Azitnuth, its thus; . 
I. As 8. god. is to S. 38d. 3om. ſo | is Sine 78d. 3om. to 
Sine 37d. 20m. the fourth Sine. 

2. As S. 37d. 20m. is to S. 95d. 55m. fo is Sine 21d. 
Om. to 8. 36d. againſt which, on Verſed Sines, is 80d. 
the Sun's Azimuth Pom the North Eafterly, if in the Fore- 
noon; but N orth Weſterly in the Afternoon. 


And to ſind the Hour of the Day, it's thus: 
1. As Sine god. is to Sine 2 zom. ſo is Sine 74d. 
5m. to Sine 2 the fourth Sine. 
2. As Sine 37d. is to Sine 95d. 55m. fo is Sine 17d. 
1 zm. to Sas Io 40m. againſt which, on the Verſed 
te Tow god, Om. or 6 Hours 2 Minutes, which is 
in our S i «FE ans is, 58 Winne ker Five 
| e Cl & Mor or 2 ures er IX in 
the 8 81 f 
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Ivory, Braſs, or Silver. 


| &e. of which I will give a brief 
| Leaxer gray be inumel how to imp them further... 
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* be Deſcription and Uſe of the 


"SECTOR. 


„ THIS uſeful Inflrument may be of any Length, 


but it's commonly made one Foot 8 Inches, or two 
Foet long, to open with a Joint in the Middle like a 
Carpenter's Rulgz one Inch and half (or more) in 
Breadth, and of any "Thickneſs at Pleaſure, according to 
the Matter it's made of ; which may be either Box-wood, 


2. There are two Sorts of Seftors,. known by the 


Names of Gunter's, and Fyſter's Sector; and are ſometimes 
both put on one Inſtrument; that is, Gunter's Sector on 
one Side of it, and Fgſter's on the other. | 


3. The Lines en Gunter's Sector, are theſe, Line of 
Lines, (marked at the End with L) Line of Sines (marked 
S) Superficies, (marked Sup.) Solids, (marked. Sol.) Line 
of Metals, Line of Equated Bodies, Line of Inſcribed 
Bodies, &c. 17 1 5 


4. The Lines on Faſter's Sector are theſe Five, viz. 
' Line of Lines, or Equal Parts, Chords, Sines, Tangents, 
and Serants. each marked at the End with its Name, or 
| firſt Letter of its Name. | 


5. All Secter-Lines or Baths: meet at the Center of the 


| Head (where the Joint is) on the Left-hand, and from 


thence are figured towards the Right, each being twice 
repeated: that is, ane on each Leg or Side of the Sector, 


* 


| anſwering. one another. 
6. The Sector is uſeful in Pr eee 5:69 
in Fre 


4 . 


make a Scheme to any poſſible itude: Alſo in ＋ 

portion, to work any ſfated Canon or Proportion in 4+ 

| rithmetic, Geametry, Trigonometry, Navigation, 3 
; {o as 


oY 14 
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1. The Uſe of the Sector Lines for Projettion. 


| JN Projections it's often required to enlarge or diminiſh 
the Scale that the Draught defigned may be of it's deſired 
Magnitude; in doing of which are uſed Lateral and Parallel 
Diſtances, or Extents of the Compaſſes; And to avoid a 
needleſs ſaying over the ſame things, take once for all what's 
meant by a Lateral, and a Parallel Diſtance, or Extent of 
the Compaſſes. ene ee ee : 


1. A Lateral Diftante (in any Line or Scale) is the 


(or Scale) from the beginning thereof to any Number there- 
in deſired. FFF 

As for Example, The Lateral Sine of 30 degrees is the 
Diſtance of 30 from the beginning of the Line of Sines; 
and ſo it is in the Line of Equal Parts, Chords, Tangents, 


Extent or Diſtance taken along the Length of the Line, 


2. A Parallel Diffance (in any Line, or Scale on the 
Sector) is the Extent or Diſtance, taken acroſs from an 


Number in any Line on one Lep-of the Sector, to the like 


Number in the like Line on the other Leg of the Sector. 
Or, the neareſt Diſtance from any Number on one 
Leg (taken acroſs) to the like Line on the other Leg of the 
Sector. JC. ¾ ee Oe Ong. 

As for Example: The Parallel Sine of 30 degrees is 
ſuppoſing the Sector opened to any Angle) the Diſtance 
rom 30 in the Line of Sines on one Leg of the Sector, to 

30 in the Line of Sines in the other Leg, 
Or, the [neareſt Diſtance from 30 in the Line of Sines 
on one Leg, to the Line of Sines (that is to fay, the Line 
Iiſqing from the Center of the Joint or p the other 
eg, is the Parallel Sine of 30 degrees. In like manner it 
is. done in any other Line or Scale. 
his being underſtood, the inlarging or diminiſhing 
e f any of the Sines; or the finding a Chord, Sine, Tan- 
gent, 181. Sceantz to any propoſed Radius will not be 
„ diſſicult, 
1 


K 


* 1 al. > = —— 


di 
15 


b 
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difficult ; and for the Learner's further Information, faks 
hos General Rule. Ht 
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; I To „And the Chord, rue 7. A da, or lehr, &c. to 


any Radius (greater or leſſer ) e . 
e nete Rule is thus; 7 

. Take the propoſed Radius in the G and 
make it a Parallel on the Sector in the Radius of any 


one Line: that is, open the Sector till the propoſed Ra- 


dius (in the Com paſſes) be a Parallel Chord of 60 degrees 
in the Line of Chords; ; or a Parallel Sine of 90 degrees in 


the Line of Sines; or a Parallel Tangent of 45 degrees in 


the Line of Tangents; or. a. Parallel Secant of o degrees 


in the Line of Secants; for the Chord of 60, Sine of go, 


Tangent of 45, and Secant of o degrees are equal, and each 


| equal to Radius. 


2. The Sector being kept at that open'd, Diſtance or | 


Angle, any Parallel Diſtance in any Line, will be a La- 


teral Diſtance on a like Line to the propoſed Radius; 


that is, a Parallel Chord of 10, 20, 30, &c. is the Chord 


of 10, 20, 36, Sc. to the propoſed Radius; alſo a 
Parallel Sine, Tangent and Secant of 20, 30, 40, Cc. 
is the Sine, Tangent and Secant of 29s 39, 40, Se, to 
the foreſaid Radius. | 


DP | © 2 he Uſe of the Sector! in 3 Fee 
SVopogng the Learner underſtands how to take a Late- 
ral Diſtance on the Line of Lines (otherwiſe called E- 
qual Parts) on the Chords, Sines, &c. And to apply them 
aralle} in any Line on the Sector; che working of any 


| Proportion | is thus 


4 A General Rule fo _ by the Sector. 5 
1. Take the ſecond Term Lateral (that is from the 
beginning of the Line to the propoſed ſecond Term) 


and opening the Sector, apply that Extent Parallel (that 


is, 
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is, acroſs it)! in the firſt Term; then ſtay the Sector at the f 


Parallel Extent. 


2. Take the Parallel Diſtance of the third Term, and 


meaſure it Laterallys gives the fourth Term fought, or 
required. 
Or briefer thus: As the Lateral ſecond Term is to the 


Parallel firſt Term; ſo is the Facallel third Term, to the 


Lateral fourth Term: 
This one Rule is ſufficient for any Proportion whatever, 
and will be ſo by a few Examples: 


PROB. J. To multiply the Line of Lines on the Se. 
75% Proportion i 185. 


AS: 1, is to che Multiplier; ] ſo is the Multiplicand to 


the Product. 
Enumple. What's the ProduRt of 8 multiples by 4 4? ? 


„55 Analogy, or Proportion; is this; 
As 1, is to 4; ſo is 8 to the Product 32: thus found by 

the Sector, and general Rule aforeſaid. 

I. On the Line of Lines; (that is the Line of Equal 

Parts) take the ſecond Term 4 Lateral: that is, from the 


Center of the Joint, and the beginning of the Line, to 4 in 


the ſame Line. 

2. Open the Sector till you fit the (afereſaid Lateral) 
| Diſtance in the Compaſſes in the Parallel of 1 and 1, or 
10 and To; that is, ſet it over from 10 to 10 at the End 


of the ſame Line, and now counted for 1 and 1, the firſt 


Ferm: 1 the Sector juſt at that Angle or Opening. 
3. The Parallel Diſtance of the third Term 8; that is 
from 8 to 8 taken acroſs from one Leg to the other, in the 


faid Line of Lines, and meaſured Lateral (which i is from 


the beginning of the Line towards the End) it reaoketh 
to 32, the fourth Term, whictr is the Product of 8 multi- 
* * 4. Or ſhorter thus; | 7 


tie 
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As the Second Term 4 (Laterally taken) is to the fir 

Term 10 (Parallel ſet;) ſo is the third Term (taken 

Parallel) 8, to the fourth Term (meaſured Laterally,) 

which is 32, the Product as before. Or thus: As the 

Lateral 8 is to the Parallel 10, counted for 1; ſo is the 
Parallel 4, to Lateral 32, as above. 


p ROB L E M I. 
To 3 by the Line of Lines on a Sector. 


The Ahalogy, or - Proportion i is thus : 


AS; the Diviſor, is to 1; ſo is the Dividend to the Quo- 


tient. Or thus: 

As the Diviſor, | is to the Dividend; ſo is 1 to | the Quo- 
tient. 

Example. How many Square Yards are in 36 Square 
Feet? Anſwer, 4 Square Yards. For it's thus: 

As 9, is te 1; ſo is 36, to the N 4: thus to be 
wrought by the Sector: As Lateral 1, is to Parallel g, 
ſo is Falle 36, to Lateral 4, the Yards required. | 


PROBLEM n. 


To work the Ruls of Three by the Line F. Lines n 
Sector : or unto three Numbers given, to find a N a 


in a Geometrical Proportion, 


The Analogy | 6 


6 A the firſt Term is to che ſecond Term; j ſo i is the mr! 


Term to the fourth Term required. 
Example 1. If the Diameter of a Circle be 14 Inches; 


What is the Circumference? Anſwer, 44 Inches. For 


the Proportion is thus: 


As 7, is to 22; ſo is the Diameter 14 to 44. the — 
cumference required; by the Sector thus wrought, as 8 


= 


N „ 
— 5 
: y « —vE) 1 + p ” . * * r ES 2 g — E 2 2 _— — 
ee 3 . 1 FM © f - 5 
7 A - AC — 4 as — e ** 2 * £ * 3 - 2 w -, A 5 x — «wv 
5 8 — 1 ? - — 9 . n 9 1 6 & 2 — © . 2 
60 * 7 x 0 5 : ” : 
8 8 1 
* : web 2 . 9" 0p 2 8 F ia : 8 : Y * 7 
* N a —_— * 2 4 a 
* 1 5 N 


be „ 
* » > 
* wk WP. hg = 4 _ WEIS. - _—_ 
P a 2 io ute, 
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teral 22, is to Parallel 7; ſo is Parallel 14, to Lateral 44, 


the Circumference of a Circle whoſe Diameter is 14. | ED 
_ Example 2. If a Plank or Board be 15 Inches broad, and | ;, 
20 Feet long ; how many Feet is in it? Anſwer, 25 Feet; | C 


For the Proportion is this: pine 
As 12 is to 15 the Breadth, fo is 20 the Length, to 25 
Feet, the Content of the Board. And by the Sector thus 
to be 1 As Lateral 15, to Parallel 12, ſo is Paral- 


lel 20, to Lateral 25 Feet, the Content of the Plank. 1 
PR OB. IV. The Uſe of the Sector in Plain-Sailing, }. 4A 
Erampls 1. A. Ship in 42d. 10cm. North Latitude, fails I fo i 


N. E. by N. 104 Leagues; I demand the Latitude ſhe is in, } 2 1 
and her Departure from the Meridian? Met 
5 8 | „ 
The Proportions are theſe: is R 

1. As Radius, to the Diſtance failed,; ſo is the Sine of 
the Courſe, to the Departure from the Meridian. That A 


is, by the Sector thus: As Lateral 104 Leagues (on the I} fo |: 
Line of Lines ) is to Parallel Sine of 90 degrees, ſo is Lat 
Parallel Sine of 33 degrees 45 minutes (the Degrees of A 
the Courſe from the Meridian to Lateral 58 Leagues on the 
(the Line of Lines) the Departure from the Meridian. 
VMote, If 104 Leagues taken Lateral be troubleſome, to 
fit Parallel in Sine of go Degrees: then take it's half, or be 
quarter Lateral ; and the Anſwer will be accordingly its 
Half or quarter: As here, if you take 52, the half of 104 
Leagues; the Anſwer would be 29, whoſe double is 55 


for the Departure from the Meridian, as before. PB. 
2. As Radius is to the Diſtance ſail'd, ſo is the Sine Com- 
plement of the Courſe, to the Difference of Latitude. ende 
5 95 1 may 
8 By tbe Sector thus: L 


As Lateral 104 Leagues, is to Parallel Sine of go deg. bety 
ſo is Parallel Sine of 56 deg. 15 minutes, to Lateral 87 
Leagues, the Difference of Latitude; by which you may Tidi; 
find the Latitude the Ship is in, as before in the Ufe of the F 
Gunter in Page 208 and 209. | 
Example 


. * 4 


HBB re. 


n 


Difference of Lat be 275 Minutes, and the Depar- 


ture from the Meridian be 412 MHinutes; J demand her 


Courſe and Diſtance jailed? 


The Proportions are theſe : 


1. As the Difference of Latitude, is to the Departure ; 1 


fo is Radius, to the Tangent of the Courſe. That i is, 
By the Sector thus ; 


hs Tate 412 Minutes: is to Parallel 275 Minutes ; | 


ſo is Parallel Tangent of 45d. (that being Radius now) 


to Lateral Tangent of 56d. 15m. the Courſe from the 


Meridian, which makes S.E. by E. 
2. As the Sine of the Courſe, is to the Departure ; ;: fa 


is Radius, to the Diſtance ſailed, _ 
8 By the Sector thus; 


As Lateral 412 min. is to Parallel Sine 56 deg. 15 min. 


ſo is Parallel Sine of go deg. (that now being Radius) to 
Lateral 495 min. the Diſtance ſailed. 

After this manner may any Proportion be wrought by 
the Sector, which I leave for the Learner 8 Exerciſe. 


— — . — 
* 2 


The Uſe f the 1 TAB L E 8 * Las 
5 titude and Longitude. 1 | 


Is and Ta gitude are two primary Affections of | 


the Earth : By 4 Help of theſe two the Geographer 
endeavours to repreſent the Parts of the Earth, that mey 


may keep ſymetry and harmony with the Whole. 
Latitude is an Arch of the Meridian, comprehended 


between the Equinoctial and a Parallel. But Longitude is 
an Arch of 1 Equinoctial, intercepted between the Me- 
ridian of, London, 55 the Meridian of any other Place. 

For the exact ſetling of Latitude, we have many ab- 


ſolute Helps ; but the _—_— of a Meridian, is Hoot | 
pat”: 5" 
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Example 2. 4 Ship ſails South Eafterly, dil! ter 
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which hath, and ſtill wearicth the greateſt Maſters of 
Geography, ! . | 
1 have endeavoured to ſettle the Longitude with as 
much exactneſs as poſſible I could: For I not only calcu- | 
lated aceording to the Latitude and Meridian Diſtance 
of each Place from the Meridian of London; which Meri- 
dian Diſtance I obtained from the exacteſt Geographical 
Charts extant, but 1 conſulted with the Reckonings of 
ſkilful Mariners, and when I found any Difference, I 
compoſed it both according to Art and Reaſon. _ 

As for Inſtance; I had from able Mariners, upon their 
long Experience, the Meridian Diſtance from Barbads-: 
to the . According to which I have ſettled the 

Longitude of all the eminent Places in the Z/;/t- Indres. 
And for the ſettling of the Longitude of Places in 
Eaſt-India, I conſulted Obſervations of Eclipſes, both 
Ancient and Modern; as in Page 161 of Harmonlacon 
Cæliſte, and the Difference of Meridians between Goa and 

London, is 5h. 48m. and Malacca and London Gh. 40m. 
My Table hath the former of thefe 5h. 58m. and the 
latter 6h. 45m. the Difference between my Table and the 
former of theſe Obſervations is Iom. and of the latter 
4 min. which Difference may be born withal. ol 
If the Reader conſiders the Time, being 1664. with 
te the great Labour and Pains, (to my Knowledge, be- 
« ing then his Servant,) the Author beſtowed, and ex- 


2 pended in performing this Work, they were both then 


<« the beſt of this Kind, . 

- © Rut ſince that Time there hath been better Helps, 
« new Diſcoveries made, and new Places found out; the 
6 Corrector, at the Requeſt of the Bookſeller, and out of 
5 Reſpect to the deceaſed Author, but moſt of all for the 
c Publick Good, hath made ſuch Amendments herein 
46 as was poſſible, by comparing of the beſt Obſervations, 
ce Tables, Charts, Maps, and Sea-Journals, he was able to 
4 procure; ſo that it may be concluded, Theſe Tables * 


„ @ ; ; 
D | | 
1 * 

. 


bo * Fe 


ALS : 


2 


© the trueſt, or come (in the general) neareſt the Truth 


cc exact in every particular Place, as to need no A- 
„ mendment in time, but with Reſpect to the preſent 


, 


© mutually unite in a hixed Meridian rg to begi 


% Meridian, in all our Engliſh Navigation Books and 


* vigation much more pleaſant and eaſy than now it 
c is: Such various beginnings and countings of Longi- 


«© and ſome to condemn all to be falſe, by not confider- 


© Good”, 


in Weſt Longitude. 
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& of any extant in our Language ; not that they are ſo 


4 Help they are ſo. 

% And now I could wiſh that either Authority would 
ce order, or that all concerned in ſetting forth Latitude 
and Longitude, Tables, Charts, and Maps, ow 


& Longitude. 
„Fer altho* Longitude may be begun at any Meri- 
dian, yet the Convenience of its Beginning at one 


8 


* 


5 


Charts, would render the Study aud Practice of Na- | 1 


& tude, occaſion ſome to ſtumble, others to miſtake, 


% ing the ſeveral Meridians made uſe of, which ſuch a 
5 wiſhed Union would prevent. : 

« But this is not likely in my Time, who am fo near 
ec the Grave; yet ſhould it be ſet on Foot, while I am ü 
on this fide the other World, my beſt Performances F 
& ſhould not be wanting to promote it, and ſhould count | 
c all my ſpare Hours from neceſſary Preparations for 
«© my Laſt End, well ſpent in ſuch a uſeful and Publick 


„ 


6 Note 1. 1 d0 begin the Longitude (in my Table) at the | 
Meridian of London, and increaſing it on both fides the 
laid Meridian, that is to fay, both Eaſtward and Weſt= 
ward, and end in 180 dep, the oppoſite Meridian. — 

2. Therefore. (according to this Account) all Places Mi 
on the Eaſt-fide of the Meridian of London lie in Eaſt Lon» 
gitude; and on the contrary, all on the Welt fide of it lie 


3* 1 a Ship be in Eaſt Longitude, failing to the Eaſt. 
Q ward 
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ward, the Longitude increaſeth ; but failing to the Weft. 
| wards, the Longitude decreaſeth. 

4. Ard on the contrary, if a Ship be in Weſt Longi- 


tude, failing. to the Weſtward, the Longitude increaſeth, 
and failing to the Eaſtward, it decreaſeth. 


5. Take Notice, that at all Places in Eaſt Longitude, 


the Sun cometh on their Meridian before he cometh on 
the Meridian of London. As thus; if a Place le in 15 
deg. Eaft Longitude, the Sun cometh one Hour ſooner 
to the Meridian there, than he doth to the Meridian of 
London If in 30 deg. Eaſt Longitude, then two Hours 
: ſooner ; if 45 deg, three Hours ſooner; if 60 deg. four 
Hours ſooner ; if 75 deg. five Hours ſooner ; if go deg. 


ſix Hours ſooner ; if 105 deg. ſeven Hours ſooner ; and 
ſo you may reckon for any other Longitude. But on 


the contrary, All thoſe Places that lie in Weſt Longitude, 
the Sun or Star cometh on their Meridian after they are 
8 the Meridian cf London. 


Te 4 fn the Difference of Longitude between ay 


two Places. 


| 7 F both Places b be in Eaft Longitude, or both in Weſt 


Longitude, ſubtract the lefler Longitude out of the 


——_ the Remainder is the Difference of Longitude. 

If one Place be in Eaſt Longitude, and the other in 
Weſt Longitude, add both together, and their Sum is ths 
: SIN of Longitude, 


Ge 


oy 


Pc" a” 
* 


F Names of Places, any Long 
Acluits Headland — 79 pk tt oo | 
| | Fair Foreland X —— [39 8 [io 52 | 


Foul Sound — — 
Bell Sonnd — mernennrnerns —©& —½ 
Horn Sound — — — 
Point Lookout | — — 
Helies Sound —ĩĩ„%.: 
Cape Barcan — 
[ny 1 — — — 
Ducks Cove 1 
Negro Point 5 Edges Iſland — 
| Hop — Iſland of — — 
Cherry Iſland, or Bear Iſland 
Ice Point, or Cape Deſire ——]; 
Admiralties Ifland d — 
; Langeneſs — — 
; Cro $ Point | — 
Fretum Burrough . 


— 
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A TABLE containing the Chief Harbours, Head- 
lands and Ifl;nds in the World, fhewing their 
Latilude and Longitude : Beginning the 1 
Longitude al at the Meridian of London, | 


- The Sea-Coaſts of 2 


Cape Cold the North End of C 
Charles Ile e 
Black Point, South End of it RE 
Dear Sound 


Colgo en Iſle — — — 
Cape 75 — —6 
9 CER — — 


23 


= F 1 
4 7 4 > 


Us — a — — | 
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Sea Coaſts from Erchangel to the Naze of Norway. 

N 
Names of Places. .. . * 3 
4 _ a 
Lachen - 164 30 40 30 
ape Grace, or Cape Bona Fortuna 66 oa 36 30 
-ape Gallant, or Sveetnoſe 68 10 34 45 
Kilduyn Iſland —— 69. 30 31 20 
River Kola Entrancſe— — 69 o 31 05 
Fiſhers Iſland — 70 oo [26 38 
North Cape e 23 02 
romſound Iſland — 0 30 Zz 15 36% E 
lland Sanien, South Point —— 69 308 ½3 0 
Loeford, Weſt Point —— 6 52709 oo 
Werro, or Weroy Iſlangd —— 67 io ff 30g 
— s „ 57 
. — 3 25 206 30 f. 
Qorth Point | —— 62 20 105. 26 
Catts Neſs, or Scuts Nefs South Point 61 45 fog 36 
|Hearle Ifland the South end ———— 60 49 ſoz 38 
North Bergen — 60 15 ſoß 49 
Bommel Iſland, North Point —— 9 30 ſoß 40 
edder e 0 8 1; 7 
aze of Norway mam —|5 oo [07 24 
[Mafterland —. — 7 50 40 
T.. 0 1 — 
| 5 5 
| 1 0 
1 e LOR 


Wo On * 3 wes 


= 
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'Sea-Coaſts in i the Sound. 


_ 


ͤUü—ü— 1 


Arensberg in Oe 
Parnaw 


; 3 5 


Names of Places, EI os + 
— — ö 
Mae rden —— —ů 58 24 
Caperwick | n—— 20 | 
Anfloo or Chriſtiana — — 69 43 
Garrenberg Gay, — 0} 
ape Kol — — 666 35 
Elſenburg — — {6.20 
Valſterborn — — 565 35 
| Chriſcianople | e 0 
Calmer v ” . 56 45 . 
| South En — 17 | 
Oland the > North b HT 
Landſort — — ——|5 408 
Stockholm — e 59 29 5} 
jAboo — — 8 40 K 
Raſe bor ð — 60 288. 
Borgo — — — 0 I 42 2 


47 5 06 2008. 


05 & (07 35 
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| Sea-Coaſts in the Sound. 
5 Names of Places. 5 5 5 | 
| th Wande. — 6 14 Jag. 06 | 
Der Meme!lko — 617 39 [21 36 
Coningsberg —— — ĩ — 3. 
Dantzick — [54 04 [ig o 2 
Heel — —64 40 9 os 
Gotland, e — 8 * Ka . 
Faro Sound —— ——ͤ— a "v3 I + JO 4 
otland Wisbuß— — 57 25 [118 go. 
otland, the South End — ——|57 OO 21175 1 . 
| Bornholm OO nn 4 45 | 
amin, or Hamin n— — 64 15 415 005 | 
goed, or —— — — 4 45 84 0092, 
— — 7 *.408 Þ 
Straelfound  —— — — 54 37 {13 165 
Wima— — ——— {54 30 12 00 
Lubeck — —564 46 99 55 
_ {Copenhagen — — 6 14 j12 50 
Elſenore— _—_— co» 
[Uraniberg — — — 65 354 l 350 
IAnout Iſland ne —— 7 10 fl 06 
Leſon or Leſnow Iſland, or Jeſou — j) o io 30 
| [The — 7 — — 2 10 — | 
The rally: of Holland 101 Plexders, from he 1 
eau t. to Calais. | 
1 
Holy La Land, or Helighland Iſle —— 54 24Zjo8 35 : 
[Hambrough jJ3 41310 35K 
remen 507og 5 of 


rl 


* 
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* dea Coaſts of Holland and F. nun, from the ga 5 


to Ca! a's. 
Names of Places. 

Ja mſterdam „ — — 
| Rotterdam — — — —— 
[Antwerp 8 

[The Brill | „ 
e in Zealard — 
Slays . 3 
Oſtend . 


q 
| Dunkirk 


8 


2 Lacks: 


D M 
{ 
5 WT : 
57 2% 
51 1558 
Fl 10 3 
152 ys 
Ls | 
11 
51 1481 
11 076 


D M 
05 1 
05 10 
94 292 
24 20 
og Cog; 
8 5828. 
3 438 
93 
29 


q „ 
. 


—_— 
— 


—_— 


| -- > - The Sca-Coaſts about the Iſl ind of ſceland. 


1 


S _— % 


— — — > 


Grimes Hole, or Geubermar!'s | FE 
amar Iſles, or Gille | — — 65 
Weſtmania Iſles : —— 63 
Rook Point — 6 4 
Fair Foreland — — 66 
„ Rage Point, or Orgel aß — 66 
f Marza, or Largeneis— — 66 
} rimſa Iſle — 6; 
ange Neſs — (6 
% . [Bargarers Point — 66 
a Silly, or Pappy Iſle — Ge 
Orn Da . 
Merchants 1 — sz; 

ortland — — — 4 
reens Iſland . —. — (66 


In. 
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= 
8 8. 


| The Sea-Coaſts of Scotland. 
3 I : Latitude Longit 
Names of Places. ID i M 
Shy land Necth Had —— 57 45 los 25 
Uiland of Lewis, North End 58 29 4% oo 
[Farro Hed — 24 5 10 
Shetland South End — 60 4 Zo ooS| 
Fair Iſfſe 59 zz. 208 
les of Orkney  — | 4 10 % 228 
Cath Nets — — 58 37 C 168 
Buchan Nets — — 452 oY. 
lAberdeenkwuayqp — ot 378 
Dundee — —5 28 ? ſo2 40 * 
| [Leith — —56 o 2 55 
| [Ecenburg — — 57 : 57 
[Berwick _ — — Th: 5 WE: 51 UE 
| The 8er coil. of ans from Beravick to the Lizard. 
: — 
38 01 30 S 
oz oo 20 
52 jol 20M 
4 oo 563 
30 %% 50. 
20 Coo go" 


3.00 


1. 
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The Sea Coaſts of Exziand, from Berauick to the Lizard. | 
| | We . | . ; 
Names of Places. Z rg 9 
Winter ton — 653 24 
Larmom ü — 62 45 | 1 
Alborough — — — 62 oO | 
Or fordneſs — — 52 7 1 
Ipſwich — — 62 14 | 1 
Harwich — — 5 11 | 
5 Colcheſter — 52 o 0 
Rocher | 3 — i 5 
IMarget— — — j 29 
The North Foreland— — 5 28 1 
Sandwich — — jj : | 
[The Downs — . 1 
2 The South Foreland — 1412 
1 Ripraps — — 5324 
Dover — —— — | | * 
Dongeneſs — — | ooo 
Beachy — — — 50 48 8. O 
| Shoram ' hw — — 66 55 8 
= Portſmouth — —— 6 49*] 1 
| Iſle of Wight — — 0 45 [1 
IPod — 8 — — 561 oo'|r 
| | Weymouth — — 560 43 | 2 
| Portland — es | m—_ _ 0 2 
Chiddock - — 60 47 | 3 
[Lime m— 
Topſham — — — 0 1 
[The Berry — 60 25 | 3 
[Torba kk — F— 560 34 | 3 
Dartmou tn. — — 0 27 | 3 
he Start Point — — [50 ©7 [3 


as = 9 Y 
OY 7 _ a 
FY 7 0 
* 
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| 


a 


The Sea-Coaſts of England. 
6 Lattride: Longit. 
Names of 7 bB M{D MN 
— — — TY — —— | h 
The Eddyſtone — 60 12204 20 
Plymoutnngn — — 0 265 04 13 
TTT — x} 0 
y ß 0 I = #0 
Falmonth ————= —— — o 122 25 12 


The Sea - Coaſts from the Lizard to Hy. Head. 


ö 5 


uo ge 


— — 


Gulf ——— 
Scilly Iſlands, 
Seven Stones 
art land Point 


the middle 


06 


OO. 
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. *** 1 
1 Ihe Co iſts of Jelund. | 
4 | 1 . 5 1 „„ 
| Names of Places, Lag 8 1 I 
* 8 _ I Pram: 3 
Fair Porcland — 4 -£40-- $1: 
London crix — —— 55 oo {-5 oo | 
Iſland Torre — 5 cg 8 20 
files of Arran | | | —— 54 468 128 | 59 1 
Stags of Broad H.vea — — 54 o fis cc | 
IIſles of. Aria? ... — Io 55 10 | 
Gall, or Deen's Head w—— — 82 40 oo 304 
Lupis's leds — —— 52 240[19 156! 
 Blaſques  —_ — — oog 56 Y 
Skillocks — — 5 zi 5588. 
Cow and Calf —— 651 22800 36 
Mizan Head 1 6 308 
Wd Head of Kinſale— — 651 35 8 58 
pe Clear | — — o fo 30 
inſale — — —5 5 ] ˙9 40 
or k — — 5 49 % 30 
[Waterford— 62 9 [8 40 
Wexford ——— —— — 2 13 [% 27 
Dublin — | — 126 5 
[Lambay —— —— — 24 lor 30 
| The Sea-Coalts of France. 
| | Calais — — — 50 
St. Valery 22 — —ð1i1Ld — 50 
Sain Head, ar Cape de Antiſer ————!49 
Roven Mouth — 5 
Cape Ber fleur —— 49 
1 pe de la Hague 7 
4 


2 54 The Mariner's Compaſs Rectifted. 
X * 2 | $6 
The Coaſts of France. 
| — 
5 45 1 Latitude Tos it. = 
Names of Places. D M 97 
Al derne; —:“ as 30 2 iz 
: Caskets — — — 49 50 | 17 
Guernſey — — — 4: 38 
| Jerſey — — 9 20 | 2 18 
N. Malo es — 2 8s 38 62 06 
A — 48 36 3 49 
 fIVand de Baſs — — 48 50 4 oo 
U ſhant 5 — N 48 „ 
Conquet —— — 5 F o 5 
Breſt — — — 8 23 [4 25 
Camarita a mmm — 48 25 | 4 28 
Seams — — 8 oz | 5 ol | 
Weſt '- Penmark — o{ - 4 4 24 
Bell Iſle — — * EX 17 2 3 16 S 
 {Nanty — — — 7 155 I 499 
Heys Ie — — 46 24 [2 142 
| Ile, de Rey the middle — . 1 30 8 
| Oleron | — -—. —— 146 O08] 1 oo 
Kochel — —4 6 10 85 o 582 
13 City — — 44 50 140 278 
| Sebaſtian — { J — 2 32 ds 
Bibo — — — 43 32 [2 58 
Cape Pins — — — 17; 6 0 
Cape Ortegal — — 4 o2 / 42 
Cape Cornua, or Groin —— — 3 28 ⁴9 20 
Cape Finiſtere — — 43 10 ſio oo 
Illes of Bejona — —— 1 
8 9 25 
1 3 
. 
1 
9 30 
2. 


* 
1 
+ 
* 
7 


| 


ad * 
| Wl * 2 
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The Sea-Coaſts on the Main Continent within the rate. 


| Re Nb, | 8 : . J 
Names of Places. x 6 


Cape de Gat 


e ee 
Gibralter * 


Alicant 
Cape Martin 


Cape Paul | 


Barce lonia | * | 


Rome 


Ga lipoli 
Cape St, Maria 


Zara 


Point Palermo 
Lepanto 


Athens 


Marleille ———— 
Toulon | e 
[Genoa moon 

Leghorn ee 
Civita Vechia 


ou . j 


[Naples 
Cape Spartevento 
Cape Colonne 


Ancona 
Venetiak(ayæ 


[Raguſa ; 
Cattaro 
La Valona 


Cape Matapan, or 
Cape St. Ange lo, or Angulo 


5 * 4 _ l ray hs — 0 — — 
* . — . Wn 2 , ; * 
ny err 3 * . Ky - . 1 et x E - ö 
$i tine PI OS N - = At 18 5 * 
8 2 ww U 2 were . 7 4 i 
* * - 4 » < *; 
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„ „„ 3 wh | 1 
The Coafts on the Min Continent within the Straits. 


. * „ 
— — —— 


Latitude Langit, | 
5 MP M 


Jn * 
: — — 2 


398 0 as oo 


Names of Places. | 


—— ſ— 


ape Marte lo South Point 7 8 
of Negropont — oo | 
ape Colom, or Colonni —— — 


37 30 2 26 | 


2 10 - oC | 26 Te. 1 
8 — — - 40 30 28 oo | 


Cape Burbador — — 59 09 27 $50 
1 Smyrna ?: — — 3 29 27 25 
4 Cape Barbernolaa ? —— | 35 [27 55 
F Epheſus ———— mm——— 37 45 27 20 
E | Antiochettaa — 66 35 32 15 
'S canderoon-⸗ꝛ, — 36 35 137 5 1 
1 Torta —— — — 55 837 O 
IH Anticcha — . 2.37 20 
1 Tr i pol! „ 358856 540 
F; Joppa, or Jaffa — — \; 308 35 155 
Y Cayro —— c e ed | AOTY >, 3 
| | Alexandria —— — — {jt 11-139 46 7 
F Cape Ruſato jr 8 
1 Cape Me ſurato r 
NV Tripoli ꝙ—)ꝓ—— — — 2 14 13 7 
q | Suſa — — | — 15 30 10 06 | | 
4 | Cape Bona — — op — — 7 C6 10 30 | 
| Tunis —— * 36 55.4:0- 09-1 
BY {Bona — — — —67 Oz og doo 
At — z7 06 126 30 
3 37 ©4 jo5 oo 
— 36 40 fo3 06 
— 56 30 1 45 7 
7 36 oo % 46 | 
FV 
35 45 ſoa SSN 
5 40 05 OF, 
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Iſlands within the Srraits. 
Names of f Places, IN 5 
Formentura ———==q ee, i | ＋ 40 
[vic % ͤ 0 a os +. 
[Mzjorca > ©: ——_—— 6 os | 
rag —— 37 45 o % oo 
out 1 | or. 04-7. 
: North 6nd of Sardinia W 5 45 go 10 oo 5 
Sod 3 — 7 -00 jo. 26-7: 
[South 141 20 og 16 
North rd of of Cg 42 55 Io oo 
I[Capraia 3 6 10 25 
1 boa, or Elbo — i 
1 — 
IM. Chriſio— . 
Palmarolla — — . 30 %; oo, 
Pena. — [42 40813 97 
Iſcia, or Eſchia 3 =; Wo 
Strombellso•ñẽ — 69 oog 308 
Volcanello - — 38 48816 os 
ate — — — 38 50 fi 7 
Allicur %%%ͤ WWW .. 4 7.4 40 f 
Ultica . — De — 54 4 08 
Weſt End 37 52 [13 13 
Middle End q of Sicilly — — 37 42 J os 
17755 End 37 07 [15 co 
Wein: i. 8 21 16 40 
Siracuſa Fin Sicily "Xs 5 O7 15 7 | 
Pantalaria— :! 36 53 |'3 og 
Limoſſ non om 36 20 |:3 41 
Lampidoſa — woo 35 59 [13 30 
emetto =- — — 3 36 7 25 
5 [tt Paſſaro in Sicilly —ͤͤ M0 2.1 


7 <; 8 2 N TP ; * > n 8 r E „ . L 5 
: 5 4 y m e 
— r e 2 
22 tt * —— . » 
— . 6 5 . 1 " - 
, ” . " * Po "AY 8 8 * ; 
R p "IF 1 4 lk a 4 8 2 * > i A — 1 
n __ . 8 * * 2 A \ * * —. 
1 —- 2 4 * 5 9 2 be l . S >. "oz 
SM 5 . 
[] 
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Iſlands within the Straits. _ 


mY 
_ N 
* N coping SIO "FOR 
— —_— Ce | 3 "IX 
2 r * ee 
. > 7 
8 A 
: 
, 
* 


1 Names of Places. OY 5 41 
[Poma ——— —— —2 ĩF— 43 14 16 o& 
| St. Andrea ——- [43 9 [16 6 
DL” i oi ——— oz 7480 
a Aguſt!⸗ñũ2ö. — 42 56515 395 
| . —— 2 53716 445 
Melada — —— 2 47 C7 19,2 
Corfu — H: —— ai 20 
: Cephalonia — .V—V—— — 38 15 . 21 49 = 
Zante — {cc — — 8 4 22 04 
Sapienſa — 1 
7 „ INands i in the Archizelage: | 
xaſſo er ee e — 4 10 26 47 
Lem nos — n e, 00” 7-7-1 | 
Metelin — — 8 54 9 18 
3 —— — 38 50 28 17 | 
| latto eee eee 2 A 1 4. | 
'Tino — — e 567 25 £ 26 5 i'y 
Sia, Sea, Or Sira — —567 25 5125 5:12 
Ferminia, or Fermina —— — {37 18 825 348 
; |Serfanto, or Sifanto ——— — 36 358 3.26 158 
| Milo, or Mile, or Digs, - 136 40 5 25 55 2| 
' [Welt $rd of 5 Candia Cape St. John 35 18®24 10ʃ8 


: [Eaft C Ga pe Solomo, 35 24 25 54 


1 —ͤ Ä 

| e | | S apc St; piſano . | : 

, Eaſt dend of Cyprus 3 Cape Ot Andrea 35 2c 30 = | 

; | The Sea Coaiis of Barb avy and Guiney, from 7 angier ro 

| | - 55 Gays Bona Eſperance. 

; ee Spartel 35 $15 50s 
Salle | 33 45: 1-6 30 
| [Cape Cantin — 5 -32 168 9 logs] 7 
13 de — 1 — 30 20 2 2 25 100 


2 


w + 1 


- 
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Gl > 


| Sea-Coaſts of Barbary and Guiney, from Tangier to 
„ Cape Bona Eſperante. | 


P 2 —— VEE) 
IO WY 


— 


Names of Places. Latitude Longit. 


W 


ID M .D NI 
[Cape de Non —-—?.: 18 25 0 343 
Cape Bojadore— — 126 12 1 55 
Cape Blanco ® ——— — 120 22 7 455] 
Cape de Verde?! — 4 43 7 108 
River of Gambia — 13 17 16 01 % 
Cape Roxo 5" a—_— 006 03 
Cape de Monte, or Mount -——— | 6 33 12 00 
River Seſter — 5. 0x9 008 
(Cape de Palmas = — 4 038] 7 25® 
{River St. Andrea ——— — 5 008. 4 15 
Cape Three Point? — — [4 13-4, 2 16 
| | | IP 
Cape Corſe — 4. jo. 4 
River de Valto, or Accara — Tc co 
Cape Formoſa — 4 ss, 40 
New Calabar Entrance. —— — 4 22 33® 
Old Calabar Entrance — x „ 
River de Camarones —— — 3 20 |11 300 
Iſland Fernando — 4% j11 oof 
Iſland de Principle — ———| 1 40 | 9 158] 
River de Anger ——— 1040-3 
Iſland St. Thonum !? — [o 00 |s 20 
[Iſland St. Matthew? —_—— 1 46 f N 
Iſland Aſcenſion nn — ,s coc 14 45W 
Iſland Anabona — — 11 1087 17E 
Cape Lopass :? — — [1 03/10 5E 
Cape Negro — — fis os Fla nE 
Iſland St. Helena Nova — — 6 o 26 4E 
Iſland St. Helena is 5684 10 
River Conn ern 05 49 ® [15 2E 


r 4.25 
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dn 
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E 


Sea - Coaſts of 1 and Guiney, from 7 
. Bona . 


= * * 1 


— 


Tangier to | 


DOE ue Longit. 
Names of Places, D MID 1 
Co Ape Seios, Sego, or 5 29 O56 E 
ape Bona Eſperance — 54 17 811 35 E 
ape A: guillas, or Lagullas — cos 18 20 E 
[iſland Trif1an. — 36 57 116, 1W, 
mY T he Sea-Coaſſs * Braxzille. J . 
fland St Paul -=—| 1.20 24 30 
ara — rf . 39-1 
ape St, Roque — 5 0 Þs 47 
10 Grande. . . MM 
Perrambuco — 7 
ape St. Auguſtin— —— 8 5 3 40 
[land Ferdinando Loxombo 3 Jo fh 0 
River St. Franciſc o —— — 0 45 37 59 
Bay de Todos Sanctos — — 1 „ 
Port Segura — 1% 1402000" $4 
River St. Antonio, or River Grande — 15 4 2 10A 
Cape de Abrolhoc  ——— — 117 70 82 3157 © 
pirito Sanda — 119 55 12 12 N. 
Cape * Thomass — 22 108 E62 03 
Cap e Fribo — 23 o EH¹z 45%. 
[Ind St. Katherina — 28 o % O 
River Grande — — 3 55 fa 8. 
Cape St. Maria -- 124. 30 47. 20 | 
River de la Plata, or Cape Sr. Antonio 35 20 [57 34 
Cape de St, Audreas — 38 0 63 15 
Bay Sinfanda, or Sinfendo — 42 45 69 o 
Point de los Lœones — 44 10 20 
River Camerones '; —= 46 30 3 0 
Cape Blanco —46 50 72 7 
oint of River St, Juli an — 48 40 [14-34 
Cape Virgin Mary of Magel. Strait??? = 
- Le Maire Seruſts — — „ 


©. 
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- Is 5 The Sea-Coaſts of Bragille. 


5 7 
L. itude L gi o 
Names of Places, 5. f. D. - M 


| — 


fy "Horn, the S. part Gf Terra det Fas 57 30 9 9 55% 


Iſland dos Picos - | —ůů 3015-4 
Illand de Martinvas — —1 9 30 85 6 35 
hand St Maria de Agoſta—— 19 408 29 109 
Illand Trinidada — 20 288479 460 

Idnd Afcenſio® __ . 1 2 


: ——— 
£14 of —— — ee g wy 


| The Coaſts on the Main Continent in the Zaft- Indies, 


8. Bay de Allogoor Dalla 220a 25 30 [3 BE. 
River St. Lucia /n --. Wien 28 30 30 17 
Cape St. Martin, or Mariakꝛpꝑuʒ 22 95 


Cape Corientes 5 . 
Moſambique —— —— 
| b. de Aguada, or Del Gada 
Cape de Falſo ere 
Tongon — —— 04 
Mombaſo NET bon — 
{Molnide, or Melinde — — 2 
(River Lamos — — 2 2e 
Magadoxa — 2 
ape de Baſſas — — 
Cape Gardefoy —— — 
den — — — 
Mecha — W 
ape Mat riacaa — 
Defar — — — 
ape Roſulgat —— 
Muſcat — 
Baſora, or Buſero — 
(:mbaroon — — 
Cape Glado — — — — 0 
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The Sea Coaſts on the Main Continent in the Eaþ Indies 


— —_— 


— * * * N — 


—— — 1 5 
i Names of Places. | 3 * 
River de Sinda, or Cinde = — 4 4 67 35 
Diu Head FC ˙¹¹1w m 4 

urrat — — | 56 73 os 
Deman — 27WV))000000G0G0wge, , 7 
Bombay Iſland —:ꝛxwãw4yů— 18 58 73 10 
t. John's —_ _—i 7 1 20 
Chaul, or Choale — —— 8 31 73 3 
adul — — 68 3 74 o 
Rojapore Iſle = — — 66 35 4 25 
TOA = — — 5 8 74 37 
— 8 14 47 75 oo 
Manqulore ——— ———|2 43 5 55 
ellecherr yr — — — 11 42 75 25 | 
alleeut — i 125 vw 
zannanouu— — —— 0 22475 35 2A 
Cochin — — — 09 $8775 45 Ml 
njange — — yt 258 
Cape Commorine — =— — 0 $52.76 $3Y. 
Colombo in Zeyloan —— — 0 07 8.7 30 8 
Point de Galle on the ſame ———— 06 063180 oo 5 
Dundre Head on the ſame — 6 o2 80 45 
Great Baſſas Shoals o6 23 |81 45 
Jetrapatam — — o? 50 |89 10 
Negrapatam — —?:!; 1 ot 9 55 
Trincumbar — i — 11 5 79 50 
Porta Nova =—— . —11 45 79 44 
Fort St. David, or Tregapatam — 12 5 79 48 
Conymere —— - - =—2 35 80 05 
Fort St. George, or Madraſſapatam— 13 08 80 15 
Pullacat—— — — 12 30 80 22 
| Armegon — — — — 14 16 80 12 

_ {FetorOoly ——— —— —— — 16 06 80 42 

Poe point, or Mecha- —— 16 8 81 20 
Maſulapatan —— —— — — 16 22 81 10 


— 


= 


Coſimbazar + — — — — 25 
River Bengal ————— — — 22 


54 


Limpo, Lingpo, or Nine e e 


a 
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| The Sea Coalts on the Main Continent in 


the Eafp. Indies. Þ+- 


— — 


Viſa gapatam 5 DORN MED eee 


Jacarnaut Pagod Es +, 
Arſepure e 
Point Palmiras — 


* 


Hughly — — — ——— . 


River Aracin nä — — 20 
Pequuu — — — — 18 


Point Romania — — — 901 
Point Cui — — — — 2 
Siam Entrance | 


—— 4 


Cambodia Entranceñ];!ëᷓ — 0 
Cape Anarilla, or Avarilla ——— 13 
Cochin, or Chinchen — — 14 
Tonqun— — — 20 
Canton — — 3 
Amoye Iſland “ —— 24 
Hockſew — — — 426 


— 7 


[River Swadia 


Bimlapatam — —ʒ —— — 117 


Pondy ——— — F — — 118 
[Palaſore — — — a 


Pipl — . —— — — — 21 


Mallacea— — — — 


ormaſa enen — — — 902 


Names of Places, | b. >. | Longit. 


NMeſſipore 


D. M. 


land Chuſan — 3 
a eli — — — —34 
Pekin | — — — — 9 
Iſtands in the SLING. 
Romans de Caſtelamets 28 
St, Joan de Lihan ——— — 125 
Diego Roys — — 19 


264 


The Mariner's Compaſs Rectiſied. 
Iflands in the Ea, - Indies, 
9 . 80 r | w 
Names of Places, DM * 1 
Mauritias » — — 20 0 54 55 
IMalha — — 1 15 5 30 : 
South . „ CBE e 0 
North * End of St. Laurence 3 ia o if 47 
St. John de Nova n— 31 42 30 
St. Chriſtovakßkñ⸗:c ! — — 17 36 43 42 
May otto — — z ie 43 38 
1 — — — 2 15 44 33 
ohilla —— — — 12 15 43 53 
Camaro or Angazecha — nf 
Morſia, or Monſia — — 8 o 40 15 
Souibara— — co. 
Pendaa — — 5 208 39 35 
Comoro——— — — 9 30844 308 
| rere — — ie 00 8 30 47 8 
John de Novaa —?—é — — 9 30552 4%, 
Aſtore Iſle — — — 9 35 34 10 8 
Agalega— 8 — 9 37 5 5 
Sette Hlarmanes—— — [2 47 59 13 | 
land Quevelo, Quebello — 3 53 52 36 
[Baſſas de Banhas —— ———kñ—5?'n' 5 10 49 16 
Hermanos — an—_—_ (54 45 
Iſland Gratio — — 6 10 63 OI 
adra Banhas — 2 10 |; 32 
Baſſas de Chages, or Iſland de Chagos:— 57 15 69 o5 
Three Germans —— [4 30 [62 43 
{Croſs Iland—— —— 4 10 58 of 
Sacrata w — 12 YN 15 
| ubello — — 8 30 N71 35 
Malique — 9 cc N[j2 58 
Garipe, or Grippe e e 40N[72 37 | 


* 


ec 1 
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Iflands in the Eafl-Ind es. 


— - — 
— — 
and * 


41 


Names of Places. | Lat * I | 

aalpena — 1 0 133.40 4 
Andomaon, or Antada —— -— f 1o | 753 32 | 
Ceyloan, South __ — K 5 $2 | fo 15 

1 JOUut ! 18 38 | 76 35 
Ma'dive North” e 1 3 
Vas de Digo Reys ?! 20% 72 © 
IManilla Kore — cw—_—} 7 6 

NR, a ie e 3224107 10S 

e N. noe 9 55g 552 
8 +; | 5 3084375 30 

Japan 38 W + Point 3 5 18 1 30058 
Iſland Cocos — — 14 10# 91 027 
Uſland Andaman — 3s 00. | g1 19 8 
3 —— — 14 09 55 | 
dicobar Iſland— — 17 ol 92 40 
North End of Sumatra —----. | 5 $0 | 93.50 
IBencola — — 3 50 Ste 18 
South End of Sumatra ——.— | 5 42 $| 04 19 

ambe— — —— [49 So 55 
Bantam —— — — 6 7 S105 25 
Batavia 6 15 0{106 o 
| The Southern erde, or — de Verd Iſlands. 
St. Antonio —— 17 25 40 
St. Vincent — —— [16 48 25 29 
St. Lucia, or Roand INand 6 45225 16. 
St. Nicholas ——;6 358 |24 22D 
Ulle de Sal! — [16 12 35 © 
Bonaviſta —— 6 A 27 8 
Mayo, or Iflind May — — 5 22 2733 
St. Jago — 15 8 863 6 85 
Fuoge — — 14 3573 555 
Brava — ——— 4 27 24 20 
3 Paul ——— ——[o 20 24 30 


| 266 


| Type Mariner's ao cx Refiified. 
The Canary Iſlands. 
| Naw of Places. þ 1 ne 
Pancto Porto — — 32 350 is 55 
Madera Weſt End — —32 20 7 30 
Salvages — — 30 oo Zj16 50 2 
[Palma — — 8 5087 568 
[Ferro — — ——— | oo 718 o5 
omera — — , — 28 O5 Jl | 35 
Pico Tenarif— — — 28 252.17 15%, 
rand Canaria? — — | 458 16 108 
Allegranſa — — — 8 55 8 12 $536 
ILanccrotta : — -—=— -—|28 32 13 10 
Forteventura ! — — 4 55 z o 
15 he Weſtern Iſlands, 1 
Corvo — — ———ů ů— 149 92 1 2 
3 — — 39 4 1 24 
a4 — — — 39 9 29 25 
Pico — U— — — — 58 45 £128 22 2 
St. George — 269 238 88 
Tercera  ——— — — [38 55 126 44 
Gratioſa — — — 69 25 827 54 
Whale Fiſh —— —ʃ“;? — 39 222. 4 118. 
Vajo, or Vegia— — 8 433/23 48 8 
[St. Michael —— —7 56 124 26 8 
Formigas, or Hormigas on 37 1 123 37 
St. Maria 36 58 24 18 
The Sea Coaſts of the North Part of America, Hudſon's 
py and Ne 1 foundland. | | 
Cape Farewell = —>— — — 59 45 46 45 
Cane Elizabeth — 62 03 2066 5 
Iſland Refolution ——— ——— 61 55365 40 
[Queen Ann's Forelandddd—— — 63 3004 5510 
alv ges Iſlandd—— — 62 40 70 17 8 
te Salts bury Iſland OO — — 63 48 = 77 302 
| Mill Ie * — — 6, 20 fl 80 08 f. 
Nottingham Ifle —— —— 63 40 9 53? 


* 


— 


3 


" The Marie 8 pe Reehfred. 


. Bay and Neu foundland 


The Sea Coaſts of the North Port of Pp Eladfer's 


ä 48 — 
: . 


2 4 1 


ina: 
POL 


Names of Places, 15 50 Loagit 


D M. 


[Sport rk Point — — — 


vox ah eee — mares 


Cape Southampton — — 56863 
Hir Thomas Roe's Welcome ---- [64 


New Severn. — {56 
Cape Hen retta Maria — —— nn [55 
IViner's Iſle — — 33 

Albany Fort RM 
IMoole Rrver? S Mouth ——— —-—̃— | 
Point Comfort — 


Frenchman's River — — 


Sbephard's Iſlan ed 2 
Solomon's Temple Ifl:nd —53 
[Weſtern 5 BY — — — 52 


Bear's INands — — — 154 
Baker's Dozens Tiles — —3 7 


Sleepers Ifles —— — — (60 
Mansfield Ifle, the midi 1 — 62 
Cape ſones — mann — 4 
Cape Wa Witt gha — (63 
Cape Cheiks— —— (OZ 
8890 5 Is — 65 
Bell THlan't — — FE 


Grey's Ilands—— — 0 
Cape St. Jo' mn V — 0 
Pengwin Itland — n— 55 


02 
15 
Cape Cburchll!! 759 
Port Nelſon, of York F 


In upert's River — G (51 | 


Dan 1 Ian: 11 


38 


c 
10 


- 
* 
, N » 8 9 — 
2 ** ꝗ—6—— 4 Ky 
. a _—_— = N warn TR 8 n . ** 4 „ _ & — 
ap" 3 8 _ 
* . wer 7 * L p oo ET -- wi — 2 E 1 —_ VP % py * 
. . ²˙ m w — . arts cs 
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| The Ses Coafts 


of Hudſon's-Bay, Neeofourdlard, and 
Neu — 
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Names of Places. D 


Latitude Longit. 


Bay of Bulls ———— —— 7 40 |51 46 


St John's Harbour 
Cape St. Maria 
3 Bay 

pe St. Laurcnfa 


— —þ . 


Cape Rove - — 8 co [57 40 
Virgin Recks — — —— 15 O06 7 31687 „ 
French . ahh — — 0 10 g 61 105 
| Bay of Breſt - — TH 


Tadaleck 
Quebeck —— 


Anti Coſti Iſland the middle 4 
Cape St. Charles, or Charles Straits 1 


Cape Britain 
Cape Sable 


Penobſcut River 
North Yarmouth 


Cape Ann Iſland 


= Bofton Entrance 
P ly mouth 


antucket Ifland 


| MID M 
_ [Frivity Bay Entrancſde . —— 48 28 5, 14 
Barcaleau Iſland—— — 48 37 52 43 
Coneeption Bay Entrance * ——. 8 5 1 58 
Cape St. Francis —B ͤ 36 
Cape Race — — — 46 30 551 32 


Point, or Port Royal 15 — — 444 


Paſatawoy Entranſdfe— — 43 


South End of St. George's Bank {4 
South End of Nantucket Shoals 
—— — —— 40 


— — 17 28 51 29 


47 25 [54 23 


—= 7 55 [53 3 


— . w— 


nn - e 


— — 44 


— 142 


artha's Vineyard 
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| den- Coaſts on the Main Continent | in the Wilt Indie 


- — | 

1 5 Ladd Longit. 

1 Names of Places. | ID MD bi 

| * 3 —— | — — . — 1 

F Clizabeth's Iſla dg —— — 41 25 | 6& oz | 

| Bock fand ier 69 507 

| Montock Point — 4 03 | 750 10 

| Wiſhers Illands — 0 70 30 

[New Vik — 4% 45 7s 43 

handy Hook ——|4o % | 73.48 - 

( ape James, or Henlopen -——— 39 o5 1-73, 46 

f Long Iſland, the middle 10 50 72 335 

Cape May —_— 835 — 69 15 | 73 39 

. Charles — — | 

Cape Henry, —— 137 0 . 74 25 2 

= ape Haltaraskwuaʒ — 10 f 74 20 . 
{Care Lec ale — 33 323.76 54 - 
4: Cape Roman, or Cattit 33 025, 37 3 8 
} Aſhly River, or Charles Town | — 32 408 78 46% i 

1 Port Royal — — | 32 OO =} 79 43 5 


Bay of St Auguſtine 8 5 1 
Cape Florida — — — 24 47 | $i 5© 
Laphillapipa, or Avalachia | 


| River Spiritus Sanctus, o- Muchiſippi 8 


Rivers Mouth — 
Tompece k 2 20 0 15 
Liva, or Vera Crux —— — [19 1299 25 
Sierra, or Cape de Martin —— |i9 10 97 24 
Triſte, or Trieſt Iſlaud — 


| Campecha 


— — — 
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| Sex-Coafts a Continent in the Weſt-Indies. 


Names of e 


E of Nicaragua 
Porto Bello 
Darien, or Scotch Se. tlement - 


agena 
ape Conquidsco, or Coquibaco 
Iſland Cutaſos, or Quicatao — 


Latitude 
DB M 


1 


—— RETTER 


ſiland Trinidada 


Mouth of Oronoque River | — 


Three Points 


Sac 


N. Cape, ths m:ddle of Caopory had c 


Du an 


Xe ch 1 Amazones s River — — 


Iſlands in the 2 Ae 


Welt end 


Barbadoes, at Bridge Town - 


* 
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Iſlands in the Veſt- Indies. 
| : Names of Places, [Laticae Lee | 5 
1 Nevis os m— 6. 54 : 
J St. Chriſtopher'se — 17 25 61 59 A 
__ — — 7 21 i 20 
— — 117 35 62 40 
St a — — 8 10 6. 10 
St, Martins -——— — 18 13 [62 10 
[Anguilla 6 5 — — 18 17 [62 I3 | 
Sambrero — _ . 40 62 30 © | 
| Anegadi — — — 18 47 62 46 | 4 
St. Cruie-! — } 6; | $ 
Virgins — — 18 30 [63 25 , i 
= Thomas = — 8 30 |63 22 | 
St. John de Port Rico — o 64 57 | | 
0 and Rocks of Aves — 12 ol 25 64 30 < 1 
Tortuga, or Tortugas — — [1 153463 548 * 
IMargarxitta 1 63 20 1 
Iſland Blanco | is — f 2 0 63 40 % | 1 
Iſland Teftigos ———— —— 111 403|62 413 1 
Iſland D' Orchilaa N 11 50 8 64 10% 3 
Bonairy, or Bonaire ——— — 2 22 (65 58% A 
Aruba ——|{12 50 |68 28 9 
Eaft End of Hiſpaniola — ——_ 18 69 15 6 
Weſt End of the ſame — 26 74 36 I 
Eaft End of Jamaica =— 18 oo [75 50 
Port Royal in Jamaica -——— — 117 40 76 3 
Weſt End of the ſame e —— 118 o8 0 oo 
Eaſt End of Cuba — ͥ — — 20 10 784 0 55 | 
Havana | 1 
Weſt End of Cuba: 
La Bermudos — 
Bahama Iſlanld 
Abaco South End 
Andrews North End 
Providence 
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. Inde! in the ef. . 


| Names of . : Latitude Longit. 


1 D M 
firmboar) and — 7 57 116 
JElathera South End, or 8 24 30 75 56 
Cat Iſland, the middle —— — 24 25 5 
atlin s Illand | 


<—_—_— 24 e 74 34 
2 1 — 2; 22 5 55 
Crooked Iſland, North 1— 22 
| ang If{lard, South End — 122 
ood's Keys — — 23 
ava guana - —— 122 
Frege Keys -; — 22 
era JervVOouZz | — ——— — 141 
Hogſties— — 21 
8 Weſt End —— —— | 20 
eſt Caicos 8 — 21 
Turks Ifland —— — — 421 
Abrolho Bank, the North End —-21 
Plate Rack — — — + 3» 
 TMucares Ls * — — — 21 
Ifl ind Verdi?! 21 
| Cazad Zal 3 — — — 75 
land Pi nos — — 21 
54 3525 reat D 1 
Little !:! a 2. 19 
St e — — — 12 
edro Shoals, North Side — 5 
n a2nn — — 117 
— | 
aumelli- — — 90 
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IIlands in the /7/7-Trdies. 


Nantes © of Places, 


26 mn Iſland - RE SR 
Elathe ra South End, Or Hatz W 
Cat Iſland, the middle 
[Watlin Iland — . 


* a * . = 6 8 


Mavagusna —— — 
French Keys eee 
Merapervouz — „ 
Hoꝑſt ies — — 


Abrolho Bank, the North End —-- 


Mucares ——— m—_— 
If] nd Verd — .. 1 
Cajad Zal — —— — — 
Iſland Pinos—(ꝛqvwuꝛ — — 
{l{lind great Cama in 
C ——— 
ooo ooo 
Commmback — Sn 
Pedro Shoals, 1 
Hland St. Milan „7“ 
Ila d Guayna 


— — 


r —_——_ — 21 


Plate Rack —— — 


— — 5 1 


8 Þ MAA ww 


| {iſlagd Cosumelli ———-- |. 


| (Zan Quita — — — 


Latitude | 
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